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jj^kllj jxaJI JJ4^\1 J lij.y^£ AiJ^I <JlaJI 

(.liill ^Vi-M I Fermentation ju nil <£a*j) »jA » ^ O^Ji Aclluaj 
»Uaa1I t ^jj>-a-JI UjIjaV J tr 4 ^ lAj <j3lio Jj^l 

UK ^Ujll >. J& 43U >s j a^jUjj o^yi <a dobjl UK 

O^j -j^ill <jUo fcjftj ^ l6.LlL.jZ Lik UjS^ll <uJI 

<au*jVlj Ij^JI JU Lj'Uj LUj J& ^i>3 r^uJ 

fjU t> AjiiJI Ji.b3 j 6-1&U-4J *K tillij i^l) idiliiaJl ZLAaZ iiAaM 

<^AUj i^JjOaJt pUoSllj L*>Mj U*j!j*Jj ^IjjM fj^ 

JjJ cJliiSlj tAjjUoSll ^Ai^Ilj tCtljUJI <JU>j tc^UJIj ujUk-il 
JUilL} Cij^j iBiotevhnology ^jJjKj^li Aj^pJl L*j!jKiil 



r LiAVI jy^ j >-LJI Ui3 jLf i V^Vi £JUl U jtj j ii.li! 

. aIjU <ulc ri>i.J .ill ijix 

<LUI &\ jjill Jfr cJjia *I2U <±Ac ijjj (Jj i r U imj r U 
o^^uj i^li^ll .^bjB c biyij 

5JuUI <^*kil Cil jf^MI 0- J-^il f | j^JIj J>U!1 jL-jyi ^1jL.j 

M t** - c3f-» U c3ij - Wjlh&h^ JW1 u^Mj 

•jUsu-VIj t<^l\ iiihsKlb ULo-llj i*ilikJt uijUJ f liiaJ Jfr » j^ill 
«jJ ^ I41-I tCiVU-» ^ ^b^Vlj jl^JI 

Ol^yt a—Ui, ij^ll f li^j ^aJI Oilill ^ Ul ^aJl £>M ^ 

4ja*]t U^j! j£3*uJl v^Vl?- J A&iyi Ait hiisl ^aII r _*U j {j-LVI 11a 

ft J±l£ <A JAJ A .in 4j ftAjJLC 
CiVla^. LfU la^j3ji£3 j-iull Ciaj ^j^3 <>4lr, C^UlSSj CiljUjyij 



tUoiAil ClhSKll aU-AU t> Vilii-Vlj i<^uVI 4xJ jj <^U±*JI <_u.AU 

t> U.jJjiSjj^ll file. cAcjUjJi cy> 

.4111 Qty <Cjui^2\ o'lA t>t 



-V. 
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* « * 

^ JU-JI Iaa ^ < t niVi ^aI <ic lJ jil ^Iki) <j>mj loJ ^!^Ui 

Invitro Fertilization ^ jJl jrjli i^Uaiyi 

±*1 Chi* Cia^-al jSji (a jjlij llmtl* CjIIc. (Luj jJaUI lAA t£>aJ| 
»AA fj* iV\ UajU SA-Jj lj QjSj ^ ^jjliaJI Ilk, il_4-jL-a_kl 

^A«J cr hlaJi OU&N Lj^Li. .iAX- J^o C/ 1 A lIjUULI SAX- 

J^JLJI ^ijjl j4 AJjjLH » > »U ^3L5J1 1 . ii ti ]\ q\S j 



Jkb ^aJjlil t-iU^lj <iLc Jljju cLul£ UjJXj JSU-ll 

JUL!) Jiil Jjloj ^Ull 

C-AA*- <i Jul *U1*JJ JjUjj JaJ) JUSuI ^JJj £ jlk L_jLoA.yt 

CjU j-u. jjSI J$L2l* ch*£ Ci\ix*A\ »V> J > ^VLaJI 

4^ is VI Jlii. V j£ >. jj c hiit v ji r ^Lcy I JjUij Coljbj 

jul1 jsj* jj J rJ ui c>-j ebtfSuL*1 jol. 

. ^ > ^A*l^ It jvjL ^ filial ^3 l_uj13) 

jjLall ^ >yuj CjIAiJI ^Ul aUI ii* cite oUaJIj 

Fertilization technology 



+ - 

.^jll £jlk eA-**] <jj : U£f 

^ ^U^aJI ^ ^jIa jljjia. fhilJ : > 



. If^jjj Oi43l Uju^ r lj2 <>Vaj LAjjjU 

j£>» a^« <j3U«i tfjx-j oL*jl>N ^ij J] U* J£>JI ^ .fjjj^jL 
t lidbll U+iii. J <ALuy\ CkAm C^hu oUlkj <j_^JJ! 

tdli O^j C^J ^ <^ W^V, ^ ^allj t^liVi 

ULij ^gj-ji V*^ ^ (aju» iJ^-Ji 

. i^jIjJSjjjuII I jjilU bib 

Sexual Cloning 

AU 1 Aj AJ <j1 ^C-Jj . . »jl Ji)l £ jj\ Iaa Ale <-ia j-Hwj ^Ui VI. 11 VI <^1»J 

Ciljiy al» V] ciiL U* J V] v >Jlj l&^lj AL^L jiiu »jai 

QjlJjVnij flj.nmVl J1 Ajj^l iIua JljJ ^auiill <^xS Ajj^l J A*J 41ifi 

. ^liall «A4 jjt AjjJl U^i . ^; klJI jjg 

Cloning : ^LuuluiVl fjft* 
U^jallj i jSlSall ( >l* j ^uUji US ^ji^jyi Clone <*L£ jiis 



UjL^lj Ajlkl i*l\jui «0b Jouull ji ^luiLuVI ^j^i* JUaJ tii^jj 
aJIc ^iS3j c3j^h \ 41 (j* J ji^-kllj L*^2c ajjI jjll L^j^U ^OiU 

y i jjii ^ut o-ij i£\ jjii i^u ^ji^j ^ t> 111 ui-J 

4*jL. l^kaJ UljjJi I4-L. L^Lkj JkilaJj 1^1 jijl ^ J (j^l jLVU 

da^iLj <jjUi31j ^ulj^JI b^Ull £j!>j ijlj^ ^dlW 

(^ji-JI v UiJ <> gjUll) ^1 

: Us! 

. j^i . 

^iiJI b^ill JjU 0^ JjVl <ikllt *K>* ^ ^ 

JUL! jjjiJI oIh-^^ ^xj>il cjLua-kJ qa ^jhll ja j) 

^sll J^al ^-JjI a5 J Zygote ^xiUI c±&j (v^UVI 

^Uiii oiLUll <hSll ^ijUi l,!5U. oUJll jUj J^i ^ 

* * 

Ci\ i ual\ (juij l^j t>» JU-^I JA>& Jft <Jj i\\ ciA^J ^Lua^VI 



*aa ^tl>J ^xuilu 1j!5UJI j>» l-ouiIi* .jjuJ J.«t M <u-a_>Lll tjj^ i ij U 

(fSijS) ^ a ^-jtj <&Ij31 iu*jii\ Mj ->A* ^W-*' ^Jt> ^}UJl 

A Lb.il Qj&ti ^Utl-VI ajJax. ajIaj ^ <ja3Ij CilL^J bUU a.Jj 

j| <J£ #i>*1 J] jujjii v^Lij ^ j-^uj 

gjUiilj cjI _>jj'bll ^Jfi n«tl *l>iiHj <j-Lill l^^-Hj 



. ^li ohj JJa iu ftbljbj ^ill >jjJI (JJj oVI i>J UrLj 

jJau^J tli^JjJ tJjUj t> ilil*-! (^illj J^J^a. j^a. fJUIl -Y 

pU-4V su^ll b!5UJI JL l^s ^ (^hj) <ljU^VYn Jl^u ^ li is 
J] ((AAli g-jj t> £jlL^U <^1\ JjLVI ^u3j ^1 

'LojI <j1ux4 CjVjU^» A*J Jja. (jy* jJUlt (juflj ^UalJ ^ <iui 

jj| U jljLI t> jjL) ^tiiuJI 4lJ b^U t> AjyVI t> l\y J*j i> 

£XL^» ^ Jj-ua^JI ^UaLu.1 l^L. j V j jlm^lJi JjL ^ GxLv JatU 
* * * 

>\j A^aL-uiiill JjS <»_iVl <*la jj& ^JB >l3 ^^Lyil j l^jljj Cucjj <^aJ_j4 



b^Jw J^xij jajJI j> ft Ak>» j^a jljlill ^UuVUil ^Oi «^ujk 
Ci^i Ly l A Ai^U. jii fjS Iflc-ljj - U ^oj Ujjl^ll 4^lL» 

^ JUL, b^Ull jl^lill ^^as jl_>ii sjiVjj c L?j 

^Uil-VI liA t_j^£JI (> ^IiaJI ^Uiu.VI o& K.G.B. <j-x>JI 

<Utt jli JLil ^ *i*M uM fcju ^ ^ ^ AJ 
* * 

>I (tPbjl* J->&») ^ J 3j.nl Jl Jill 

r U J a^SI jjJI <-u,U«JI CjUia] aju ^Ui jLSj . ^Ijjll l+*iU» 

z±* ^w>y* qj> < 11 ^ j^M ^ ^ vr 

1> l^ic J^-^JIj ^1 jjSI Lj>13I 
jrLajlj (j-Lkll i^t cr* ftj^U—j^U fJUli olc-l 



iu±id\ .ju '^jjj (JjVI <k!>. ^ o^) 

j^C I41 1j_X4!l lojl Jj aJ^JU-» ji Jj 3 iii.^j .1 A^aJ^JI ^uil \ 4 jlr, (jilaiui 

• » » 

(jixj Jilli lilAj L_uljl j^jjjJ^j-ajA 4 4 <u> £Ujj l_a3jI ^jO>* <J J^S 

jlai Iaa jvf-jj 4kJ i^kj oijiiii ^ <iicu juv 4*1 jVi ciiL- 

. Vbj j ^JJ 31 cr^ J^ W t^-O VUj 
i^c. JXiaill (Jj2^\ J+£\ Ooa. Sj.iL. <au2j GljJS gib! 

fiobsa JO- (<hL>j 
LXk ^Ucij jtiJ > HAV Aim 

jljoa. ^Ldlul ^ CJ 4la t 3jji j-Uj l^bluii t> dixj jAj \ Wi Al*. 

UXi. r b > i ,Aj jjll Sj-*>*VI JIjujlJ LLjLj ^ ^J 1 ^ 1 ^ »fl »■> 

.Ljj d >4c ftjL (^ji* ^ Primordial stem 



- \A_ 



Jj-ajj .built Jali ^jUjI j^lj Cll>L © ^U.jl ^ ^Ua-jjJI »1a <X-I jj 

<1jjLj ^b^i ^-iH (ji l£>*j (jjU cfl-M frUWI 

^LaX. £ V* ^Luiluil £-Laj jjc Ull jl-y<U ^ jJi» <*j»Uj diaj <_3i>i LjWj 
A*L Aj^&ja dilLua luajlj l^Lt (JjUaj^j (JJyyoaJI ^23 L« ajlil <JjC-j^!l 

t> ^U^-J tulj^j A*-^ Q Ijja kill ^A* jjlfc £VI J^uaaJI <Oj 

^LL Ua* 0' d-Vlj (t^iaJI ^L-iLu,VI ASj>j) jlLVIj jjjUiib jdU-VI 
.Uulall L^jlj^l ^JU c^lji o^Ui ^JUI l^jjt 



U-b t> O^J tr^t 11 £Uiy,V^ S^j-j 0^ c^Uu 

t*S ! j, Roslin Institute oAbj i+* *\ o j^Lj dixUIl ^^iSnll i3i>*N 

flail j . »l jlll <> L|X.lji] Aju Jj-a-aJI Jfu. ClL^J ^ £^>jJL, 

£jj . ^1 c^V y Vl r 
j^U. wVJIj cUJi tUi^l Ua*jj <i^4 ^ 
jU^u diltj ^ ♦ £jL JiS o^-**> f W 1 * <> 0^*-^ o***- 

^j-jo c^V r j^xu iljiil 

.0*1*11 t&tj sijiii ifjj yui r Uji ji 5xj>» 

^ I'ljt IIV xlui U^JjISLa. ^ liiaj^ij JljJ £■ y*» £yk p\A AajLa) 

Oregon ^ jill m jl ^11 uj j-a^ jS >*j £l>^±;ji ajV _>j 1 4 4 %\ ,„y\ .,,1 
Aii. 0* L+u J£ Ua j Regional Primate Research Center 

tfjjLfl O-akLj .yyjUl fljillS Ukll 

. AhS llULfual (J^laJl cK|> 

.111. ^jj ^ J a«j 4^12 



. j3jj j ^ o^VI M 0^ j« J iM 
^all JjiiBj a^UIj ijj^illi l&j 

viv /r/r ^ ^Ijjil ^ 0^ ^ j^VI 

SLju-j] ^IjOA t> (Ajjll) ^o^l' J 1 ** : 

^ ^Uua- o!ri* ^ (^) l^UI Jj! SjVj : mi 

<jA^j ^L£j <U** LuilS ^ jUllI jULM ^1 ^Vl • jAj 

W Jl ^Vl »iA Ojjii |jj ^jll EJ U <5j>o Lia ^Ij ^ji. 



t J U'-'U OA 1 ^ W rt, j Wit <jk J£ diSlS, 
tr L*JI l^jS ^ tfLi* »lj*k JSj tfU. A J >Vlus-4»j 

■JbA 

r UJ Ujj ^^l* »lAA-j LU^ ^ o' ^-"M cA> 

tillL CiU>VI <> *Uiu Uk JS* luaS * 6 jU aaU-.^ 

ijji» Sold* Ui. JS »jjfcjL3L> ^ £A Jlj^J J*-j ^ 

rt aAl 0^ U** c£ i> ijUt^j c-tu.ll. JXxL JLuj 

tjiijJ f+lfl J*aJI jUSLmV Ajt>ll-» »^Xu (j^jill t-U-ll» j 

.fill ^.Vl »AA liHij JbJt liltt Air. 

JljVjU^J.iij^ Cl^ gUj ^ JS, o^^i 

. A5^1 (J lc jac. i_uuj| 

f>*k ^^Uyi JSLj Olihj ctlU. i jj^l £-» IjA Oik Jlj* <X*&\ £4 

0 Uyi ^LuUiuV (JLiilj Jj^ ^ IhIIiI U^tl, SjjU. t> 

.!!T ^till J3lk fiJ Afr 
Jj.ottt ^IjjVl Jlfi«. G*^. ^ :^jS jLUI aJ JlSj 

•Jjf* >1 ^ tf^ «l?J>^1 jlL«^-» ^Vl i-uiL Jjd 



• » » • 

f IajI ^ 3 - 41x1 ^*aj flj-ui <jl jAi\j ^IajLua A a j ^ Cj jLilj 

mo 

j^^-acLj«,..jVr" / V Y* pbujVI^^ fr L*WI olclj 

JajJI ^Lulluil Y« * * g1Vi« ^ ^111 < JauJI 

* 4-ul <> J— Vi <^ J* J <l-^ t-*ljj< ^ ^iL-all t.n.at^ll >*J 
» jli] Aj^uaill Jit JajJl J £*_Ab (ftAJ^. OlUj 

iAlj* V* <>• jA£l J) «*-jVU (>«U3I (jjAJI JjLuII 

Jfc C-i>ii ^jJI) e*lfJ-£ ^U^all t n <o ^ "til >-* ^ajj 



Cj» i U3L <uLSU ^ ^ ill o^Ml jjl >*VI *IU J 

^ha.lj JjVI JiU! V* >• (JSllU J £jjAx .llcj Ciajll*. 

<1^V1 cdli j> ^UJI 4^Jt •le.Al^.l y-x. JL 4jLmJ 

<J£lL. tillu q/j Uu^lU ^iUlij jVJI ^LII ol>^> _*i 

Ol-X^Jl o^J] Jm^I >»VI jjjLS J^k (> 

1j*Li ^jjt CJ u ^iWyt o# 

Cijll <£I >^It #jliyj >l*ll r Aki UI <iAm!\ <pLl]| flljklJj 



»liL_* ajmJ jt^lj t_ilu*x.i i.u.rtj "Tay- Sachs" ^j^Lyi 

asIu ^IjjI! •lua j^II Ha aj«L chfft t>oJ -OU, J] f ^ 

((^JjA (^jIai ^yAuijj frUlaVI AaJ Jf* t> 

i> 6^LLuVI f*jlc £>lal ^illj Us^jJ cjLj c_iUxi.^ A * JU » <> 

^3J 4>a>J! cS>aJ ^ t/j^ O^" (J^ iW 1 0° 

» j2* JL&uiV fVI ^kJJ «xjj ijajA t> o*l»JI .jUu^l 

b^ill jac viu* . JjVl fL-LVI Akj- ^ JljV >j f+u Od^ 

w-fl ciiii^Ji <> <ju ^ jVi t> ^.i r ^Ua J ^ <aju1I ciii^j 

<i-*£ (jjljjll o-j-JI t.n^ l <^lJI Ifi A^jj V J u-^- (^aN 

^jx. <lJ r <>» £JU J«illjj .i^illl (ji^l 11a J*^jVj ^ 
J_Ah ^lii^i %^JI aiiUt iljjj cWI ;>ls J*jil r VI ^ ^ <jL-*JI 

^ jrjLk "Lj&lL-« i-^aJjJI ^Jl3 AaIjU CxjAa QjLI lililA 

UaII JjLuj (^jIL l4-> J^S V-^i <^»i>fll) i> OA>^ ^ 



.to. 



^3*. AS] i Mil / A / Ai ^j-slj (jlAi^ ^1 ^ijlfLib JlSj 
^UL! uU J lUi^j CjI+J Jx. JjV S^jM aSjjWI o^ki 

Y**> /n / >• j> Vii>* Oj^ij -uliU ^ ^Uy I j£3 ^ill 

j^lc .IfrU L_J jl-Vl liA" J : Jtt <U9-2l* LSJ*I L*^ cj^I cjjjiJI u^J d 

^^!t £lL >- JL« L»^j >J >il i^SUilt j\L >JI ^1 ^ji o-*^ ^A—^ 

Gametes Banks 

LfUj JLUI LfriLb, lJ^I U >Uij o^sLkVlj ca^ is*U+ f i3iijVU 
glU LL* ci^j jj-Lk ^jj i> J*U* :^LUVt <h ^1 



\+Ac Jitiall ^Ijiiyb ^a^I diU! j^l <>» U jjc.j Jj^lj ^lUlj 

Ala. VI »i* ia$J SjLLLaVI ^4 <J-C- jll Alfrj 4A* T» J] J-U A3 »A-J 

» >ia JL£uV d J l5l > xaJl ^AaJ ^aj ^ £j£sl ^ 

.J~JI 

*Lc. £« c^UaJI jLujyi jrlA-V kSSjLj J] i>j 

(j>>j 1 «ll t-j*V« <jaalj tliUlaJjJ a AC ^dl) jjli t*"u^ ^a, jll ^"jLa. c-ibrfvaVI 
L-ijjii dxaj l^laia. fli 4jli tliUxi^l »AA ellil^Vl (>'VAjj 

<^»UJI ft>OCj (j'nj ullj fa. jJl jUa >mJ pUulll 4jLaJ Jlj 41a. VI »AA 4>uiljJ 

i^Aajjiull ^1 I^.q.wj *Jja1 Gametes Banks jr LL»VMj1j ^ 4ia.VI 

r VU A%J lui jj fid, t ju*l\ CAaJ HV 4jjL>a, 4a.j.J J^3 JjUl 

lij fa.jll £ jla. <LjLj JjVI JiUI SjVj t> 6j2a a«j l+hc. j Ait 

. 41a. VI tiljk ^ <J ilikilal ^ All Iflila. ^AImlSS jti Jil. ^ Cucj 
Ale . njUl J W V>U*Vi 0- j i^VU ^ J*iUj lAA «liAa.j) 

AjA«]I t^kjul t| iVijt 4 LAij jjj ^a, jll £jla. l^jLuai] t jIUl 4] 4_a. jjll * ^aJ 
OlAi Lt I j] ^la. ftAa.1 j 4_i^aJ^J COuul j la, 14^ ^jLo.-kj ^Ij dL^ajjjll ^ 

^xaJj Ia^Aj (X>*^l V^^l t^* L$J*\ (J1-»3aVI Oj^H ^ aAa.1 j t_iU-xkJ 
tjUIil J UlAa.) (4auaa^ CiUx^) CiLaJV »AX- t-UjUl (_ja! 

<ioAUu 4ia.VI 4>L ^ 4j Jilila.VI ^ ^SUIj ^Vl ^JJ 4-iC.jll c_u*a. 
|JI t.\j+ £yk l^lcLu jlLsJj ..Ia^Aj (jlj J*_a. ttijAaJ AJJJ U-lSj 

j* ^ylill J^JI (> ^Ull JiUI ^jUljj ^^al CjL^j Jx. Jji-GLail 

Il.liajt . . »UaIl 4jj*-aj_^a\j jj ^1 

.TV. 



L^k UjUi&b *jV)H)l <±*Jk\ it^biaJI ^Ua-VI jUijl ^4 
;j^>xt UjUioli JjVI o^ul! DijS J*l>- 

tjlU C-Locv iaaJl i^jSll \j j\y jJj I4J L^ill ^ •.iUlu.Vl 1*sLUa 

JjV <^>»V! iilljaj^i ^ ULII <JL ,LUl ^ Jhl\ 
•SjAaJI ji jj ^u^a jill Ia^ UjUicb Embryonic stem Cells 

.^uaJl (j^ul 4iM <au-jVl JJ-laJ J *U*cVl 

Spermcs Bank i^UU^>Ji 

« « 

tilbAj JliLV! t> <ijju V ^l^iyij joihll dij^ ^a l^u 



JjJ jA U JuCU Jj AijL t-ojljAliaji l+jljj ^ J+Ll lliSu tajljA 

(JjUl ^jjt CiU^t] dij^Ji tjjui ^jii (dux.) i>» 

JJC^J jUaJI tliKU ClL^JjJ ji Jj> • jSU ,Jc. (jjlLaUilj S^UjJI (j^ul 

^ 1» iiou <> <>> tf ill ^1 jjj v vi ^ 



QQQ 



Banks of frozem Embryo 

r V^ ^4 Al- 1>» JjV SX^-t 0^ ^ f 3 * ltu*> 

LLJ 14>MI CiUjJj ^jaI » >L1 CilL ^ till jijll ^1*) ^> jL^l\ Ciaj 

J >j ^jJI ^ ^ Ujlfc bal» J^U <>j •^i-H^ 1 tJSUj 

^aJI 4^oJ>J fLoj] l*i (J^laJI \j^Uk. Ale Qj^Jj j I < oil iliaj ^ U» 

jj-^j jl^^ ^ J*- ,Zoc W^-'j VlA-l* lU* 1 * u* 

J**j <—li. cyi^» V^Ji "^dD* 3 ^ f2j (JLix^^oS j^Lj 

• ** 
<-«jLlAl>L-JI <li»J ^ WO J] ^ a -f\ j t<ijjji**\t 

S • l±2 Ai^VI LLLLwVI Qj^T oA^^ LSJii Vetrification 

jiJI .1a ,L!uy UJ dit j ^ill c_jI^VI i> jj^ltdlUjXtt.t* i> 
^^1 <a^V\ 0- »Wi-Vl ol^V diVUl! ^ «ii : L*u 

jyuuUi 4>^i o^u-M ^Lu-j ^i* glUJ! \++iA> JJ (> dijll 



cUaJI JL&J j ^jll AjUoJ Jk 0*1*11 1>J*J MjU |4) M-uajill 

^ ^ t-AfyJI j Jv^'t ^1 l^jla ciJjiill »1a cUj »jU-ui1I tiliiAj ji Jij 

£o » - 3 all clAjVjll (>• <J>*J illl./-nJjJ c_>LajVI i>* (jJ^ j>a-JI 

pI j&\ Ji c-uJIj SxJjII 4--j*1I pi >il jVjJ <-kVl Jjli-llj D^U! 

toiUVI pUJI jdjS* t>ol ^L-U>J i-L^J J«lli fUlj Ljlk^ 
P Lull I {J^lj-»l (JjLLLaJ ^uUjljLlI a « > 4 jA J^)JA4 ^llc £CjJ 

U « j^u Aii^Lj JUJI IaA <> J*JI ^ 0-^ c> ^Vjllj 

Jjl (jUa >*1 c-lUill £y* £*J I j^aj«j iTjIjlu- ^lU ^AaJLuO L»Alc lAi 
jkj jtX*JIj ^U-i^l Aju, CjUoj^j ^ i-k'lii o^xi-JI 

{j^jU^JjJ ^Ajb jJLuil iIjL^JjJ j^jj^ll ^L-aJ Aju ^ ^111 fjn} ull 

. JaaJI til j As. j 



.n. 



* * 

^c-j I jjiiuu U^lcj AjjAJl LiiL^ajjJl IjAa^j q\ ^|*>K«1 

.. (-jUjyij JasJI UJjJLaJ UjhjlJ AjuJ SAasuJI ^jkoJjJ i_jLoaI j»4^4j 
UllJ^JI tiljiJl <y •A-^auJI <ia.VI t> W »>H* f^lPi 

4>. Jl£l\ Cjiii Sjjo* iL,.!*] »AA i-u-Ull 

til yJI CjUJj m*\ fit L>i y,, M r.l j> CjL«1j1c.V1j CjUill-Jtj CjSjII 

l^J^U. l+i^L- 1+*Ljjj Ciljiy. o ^>jj Ua^JI <i^VU JiUi*.VI 
i^UJ ^^.j .^Vl ^ U^u, !!! ^UjVI J*U*j ajjjVI >U 

<hi ^U^i Ujj^j ^JUil ,> 3 ill ^ 4 *L»i ^ cjYU, I* jj du_x 

U.1L4 l^i^U fr U Jlij^lj fjl> CiVUjll *<Jkj 411 ffJfi. 4JL J| 



jrbiy Ja^i CjLS >il A«U» V-jl Al* ... I^jujj AlxVI .1* Ail £ 

* * * * 

AjlJjlaJI LjjS ^ ftj^La <Jjt-dt*J Aaj ;AjAa]I CjluL-»*.yi (>j .. Ajj^VI 

» « 

. U*UjI aJjaII I4J ^uj Aaaj li^vjal l*i 
a«j ^juij bWj !! f^Ulj (j^UVI Aid jj r Aiill l^ji Vj^ 

^jjj ^jUi ,1>?7 CjUu^I J ttijll JUL VI i>>u* 
CjI _>oiill fr Ludll <>W*Aj lU» JX*iu«l (ji a!£ j^»VI xiL ^ j 

j^iI^mua t>4J>u.i^j j^c.^ aJ ^ JjIlj 
^>ji ^ijji iUiy . uijjLi avmoji 

* 

(j^S J ^JlX-j jl jj»li«VI jjlc <>aJ>* |vm aJ Alej jjj l^aJU Ikl Ale ftjAiJl 
<1 a] jLLJI <a-uU^ (JAJ>»11 (^C-UJI jl+aJI AaaI+a t-ifuoJ If! i>aJ>*ll f-** 
^ftllJI JU^JI t> AjjUall 3_.,. ? L^I »iA A1*VI l**ut V Uiu 

4^A! Akjaoill fja\ jc\ (j^-ll llA . (AiiuaJI L!AaJ| L-U^oj <_iLc- 
^ JkI^iI LIU . » AjlAii l^laj (>aj>JI AJIa » j-J (^^Jj <>mJI 

Uiii ^ A^-ji Atljjj IpAi Ifj uUllj Ai^VI % jUj *ulvi 

cU^JI t> JjVI J>fill ^ A— Ik t-ixvU Ai-l^l LLm t^lla. ^U^ t> 
^ Aj^aJU^ill CajISj eJJ> ^ LUI A^l jUic-lj Aa^JVI (3jU»3 

.rr. 



• <*J^ (> ***\ flAiJ-! ^Aj ^1 f ALill 

t^olj-J A >jVl » j£Ia1I jlAlaj C-iUo^ Ja.J <Li Ci^ >C J jLSj cr Ja >*li 

i-^aJj-jJI »AA JJ ^>ll £ jLa. iJ m (ji^L^ ^"^J 

AajLU c^al^J <1»jAa fj 44AJ A^ta^ J**. Ijlti <1jVI ^ J Jkh * Uo^aII 

A&LuU Ajjlk* <pt_u£ i <aoujVI »AA jji3 i t^sJ^JI L-iVb jjj 

cjVI **-J ^ Aiilji* aIUJJ »aa <*^SVli ^Ubj S^IaI! ^ 

« 

in^^aJj* ^jA ^tiii Ja.1 fjA f.fjji <laJ±l\j 

pULVIj oA^U! t> ajAjJI JijU a_Ls JUJl <>* JU1I ^ oVj 

Jle. CuaSI saxu. aJU Jl. CiVU Sac L^l. aJ^U.] jo£ Ua cjIaaVIj 
^UjVI 1a>?jJ W^- ^iiit lSJ*>\ L*u lk^3 CiUoj^ij gjaill 
oIaxu. lilluj <>i>P IfJ-iJ ^aaj a*j ^ ^hJb j *j>+£ll jj^ ^ILiiV 
*aj_«JI IajILj^j AjJ j <jJ|>1I <«LJI aa^j *>*hJlj Cil jj 4 A a 

tj^JAl ^^Ul CilAxuJ! ujUaj_^ ^ j^ll] ^1 J*V1 4£>i Aaa.Ua f^jJl^jl 
l^^ujj ^jl-l Aaia. Vo» JjlLt ^ oUoj^II (j>ii3j vW^VI ^ »jAill 

UlAl^^ 



• * 

JLb, HJ>2ull *AaJ nlLo Ua^I jl^-?. j A] flml\ q\ L£j 

ai» jAjj .ai U geLojVj Jul; jtui Aaj^VIj ^aU^I oLi^lllj 

Iajjlj ^Lu^I iifc t JujoII tfA-ll Jc. lui j ljsIjjJ ^ J)j AjI V] U| ^ t> 

J£l jV aUI »1^oL AajLj l^l* ajJq ^ <Ac ±\ic\ Uj ai>j 

CjbUJI (yk, .11.1*1! <_£.ll ^joc j AjjJ >"\-> linl j fJUlt e 
CjLuSj Jilil^VI £i Aj^LJI CjUjJjJIj CjI^U^JIj Ala. VI c*3>b JJuLuU 

ojAj ) JStL* ^^Ij ujUiy I ^Ijl cjUjIIi* J-^uj 

t> I4J LUi^Vl ^ aj^lJI cUI^I j> ^jjuJI i4U«_a ^UIj 

. JL*. cj\£U Cil^jj !!! »UUIj f&Jtj l_»>J1 ^ UiiJI joAllt 
• * • 

♦ •* * 

* 

.ro. 



* * 

Saj-u, j jUlu-b ^jSj JiL jjlj j t5* *-£l>Mj lM-^jJ O*-^ 

^ jAj »jl>ill Jcj u_ic.ll* ojAj JiJa J^oaj Ij^Aj IfrAjj (> (JiUl 
. . plal\ Al* .ilA^VI <jlo Jiltj <ic \lAc ^ill (^i^U jjjl (jiul 4jLiaJI 

nitj-jliiii.. 

l^jii j^j cU^i J«rtj1 <a^JI 0A4J »jIao] (^jUIIj JjjjJI ftAj.Jl 

cilluj oLjLSI (jaLij L-i^j *\ ^ <jjj* biLS liULJ Saj-uJI ^Uaj 

pUaVl j^J diaa. AjLLk. ^U-aJ <jV <L>L ^ <l£l j <9jLllj (_>ul IaA j 

<> cjjji. aJjj ^ l^aj i±ua ::u>i jj-Jc jUjj (jjLaj <> liul <**Uj 
^ j * v c> Jit j La*i/fl t> J »M 0^ Ji- jUjyi M c5J-^l 



!! I^tij JaaJI Va.JJ Acjj fl) ilijajjll 

u 

«i* tU t> *Ukll Ails l-u'LjuJI <>j h3Vj v^Li^l c bj) o& 

(CjL.j-uj^jJ^II Ja\£1I JJUkll Lft AjAjui^n <jLa. ^j). ^O-JulII 
<ajUll <^xJ>ill Oi^J • »M> l> W>J ^ t> Ai^j J) I4IU4, 

ajI^II cUaJI ajLm] »jbfc] ^mj j>**JI jj>>ll <j yn-Jl 

!!.. JjaJI iJouJ) 

U jLii&lj jjjuJ! v^lL-J 4U*1 <aLu»yb gibll ^ 



.rv. 



*^ ^-xJjLi-HiL C^oj ^1 S&>>»VI •AJ-ull iiBj 

t£j^»L j<?,iij ,nM^a (jLuj ^jlall itiuU jm j*J£t »^Vjll tii-^j fl& 

* * 

. lit (JjL\ Jjij t£j^»l 

a^Uii ~<^*lyl) ujV (jljia. <>• <liL ».iVj vlui HAf ^Ifc ^ 

* * 

Jikll UJ iilllAj 1^3^ V O-tSj Aojlillj VI 

-Oillj JjVI ^ ^ O^^J ^ JiWl »AA j-ij-i-^ 

tS&j ^a-jll <4^.Lua AjaII j JLitSlij 4±*-akJl A^xJ^I ^L-a <_jl ^ia. jl jOjl! 

J^JI ^ JSUu. L^jaJ AjV £jU (J-jJI ^Jj^J JiilU 

aLaJI A^lua Q^j J Cl^jcj t+3jj »UU4J iliiVI rmtJj 

^iJI cjUIjj^JIj a •> tMI jUU jLik^ m-^j ^ JjtilL, <ikil 

« » 



_rA. 



<x\ jj r VI ujji J> aju, (J-^ll <> CjJ^c. ^1 1 4 11)1 

* * » 

u«it ^1 ^ic lusi ^1 Q&jj ^Uaj Ih^ 0* *h 

. ^1 ^Vl r i cl** 



t> V^yiL AS*** l^Ji <Aw^ ^J** ^ i^LS 

o^Vjj Jaa. AvJj •jVjJIj JasJI t> ii»jAaJ U* <lu. £A 

!!? <?a c^L*. ^aII 1^1 ^jV! ^aaI 

uuu o > ^ f u jvi Wai ^k, Jji Last ^ai uSi>»Sn ^-uji 

^ jjJIj ^jjU dllj <J^I Ulj < &> a-II Lli SAaJI a*2 ^ 

jLjjju-V lj-£>* ^ °<J!>* SajjJI CjLVjII a^jjj <>a!I ^saj aJ ^ 

lilliAj jVj^ (-ill W J] ^ jll jUjI 4^5 J^j dja^l ^ Ajijij ^UjVl 

oU^Lt] jl^ j3j aJ ^Jl CjLl* ^bil <LjLl\ »a*j Jal JjL <> 

* * 

!! ojLoll aa <> UJL* u-b <u£ ^hW]» lH^j W^F- 

ciiiji i^LaJ|» ^as <jLi ; ^ ^ o^yi ^ u^v / r / a ^ 

tjta-UI Ai.y jj?.>» a^JI OA^I ^ t>»^H 



fcj <i*jj\ > *> .^1 tjij^J ^L^>-J1 cjli^LtVI <> ojjJI l*1Uaj Jj 

.< t-xrtll Hjtijj <*_£*1\ Ji ^> djlLiajJl iJial\ 

. i jiL jU cjU^yi ^> 

!! <*+Ai ^LSll ^jUaJj ^ jV! jjaL (^Jb3 CjhaV o^U, 
(. uj>]I 1«j ^hj ^1 ajjJI ^ »1a Ja tfjj ..Sl^JI ^^4^ ^Mj) 

t^jitj *i>-»]l Aj^UI djLLuuJIj Aj SjUill ^ j-*V! jx.ll* < t to j 

) ^A"\ Aim ^j-uiJ-L^jJJ ^$1 •> 4 ^j] 1 S t^jLtl ftAJuJI Ci«_jj - 

u jLt UaLL LliL^VI ^ ^ SAajUl ^bVjlL 

« 

f bUla AliUl ft^JI fAtj aj&^t (>a9jJ ^a. *La. 

>y ^IjLj / AXuIl Cjji (_JjU SAXuJI (jlUb Ajl^aJI 

ft^UIl U£ di^juj (jjL* f*. j Jkb JajJI JU^LuiIj mu^^JI ^aj^II 

^ Lc£ l^lJ l^jll j «6jLi ^jU ft^JI l|i^u,| iJiUI '^Vj ^u, . j^jllaJU 

. \^ Alll jLa ^1 r VI Ule. 



r>iVil ^1 oj&Jti\ iy^iW iiulSj -o^jjj r UL, oUVl 1*j 

<ul*ll ^Ul!(> J : 0>i>-ll : 15115 
• » 

^Dji^Ui^i »i>*i J^j r iAiJk-i jAjVt ^ ^vi Ak^a 

: A^iiH 4*2*41 A^Ull 6- (i) : Oj^>-M : 



4 <j| f | .114 Vij ^ TaMj^t IjAjI (^j ill JjI jl (>» 

« « 

^jjV >j .^Ij •iUVfl iJ^J (> cM J^ki 

dLtijiLj JcLU r> L Ujlta J <yj ^Ull 

J*a liili ljjjIjV AjI jAU £* d>b ^ J J*jll Jjjl 

* * * 

fjj fjj ^ ^Uli-* ^um ^U-aij AjLaVl j»V1 ^aJ^J 4 

ftjj'lj jt Jj^kll Ami AjLaVI ^aJ^L <ailj j ^oJjJ jjujlj lli* Aaj 

otijj*. ^1 t^u ^iffl aagLLJI Ow^l oV Sr^* i-^V 
Jjjjk Iaaj J^LVI <La_JI r VI t> Mjj J JiijV ^jllj 
•Jj* 31 <3jSa t> Jjbiu- -Ola ^jIjj *L«1 4ft o£ j!j fUl <uLi ^aII 

« * 

fJ jjIa ^jL-I A jjJ |»IjaVI »Aj>*j tj-jJl »^>AC ^ J-alL* 

jij ^IjSJI ^ A4A«JI <Olli*J Y» • > I O I K\ ,Ji M-ljU (JA ^yj^y2\ 

%XuA\ <^aA jia ^j'Uajlj jiiiIU J-Mua .1 ^ ^Jl jl ^ jjliSl) 

<)Iaj J Y« M / £ / r jjjjbj ^jJI ^ >-ai4 c !5Ui /I jSjj 



-£r. 



CjLjLuJI <J±*>\ ^ If*-* J <3j Aa. <x jl3 l^lle- ililAJ Jo-xa ^ A-ajJI 

J U*iJ ftjljj (Jjx.Ua-) . J Jl CnAij t^j Jj3 ^ill AjajII 1*1*1. 

* * f 

t^jj W^jJ isS^ U^^iH O^ 3 tf* W cW V -Ol jA 

* 

t*M ^ (JJoIl J j^ol Aj 4ft ^ jOJ «ll Jlxc. . J J] ftJ>l_>l . A 

1 * * * 

ULSa ^ Jaj, ill 1 j «lr. "Gil ft^ljJ . J L_jl_a.lj . . AlJdLJI ftlj^ll 

^ J^i <J L&jXj ^ J! ot* ^PJ'^ 

Jji£.}ll ^ L* pjula Jj L-jLuJVI L^LLkl JUlvl Jll 

ti\f*'vl r tiii-y Ai>*ll (ui) 

J^l |xa.j J »^bj (Joc-U«] . «i 

jAjVI ^tJ-i Akiai J] i_lA j L»Alc J.^*) AxiaSJl oAA j\jl ^ Jjl jfbu 

• t> ^Ul ^jjll iJU J ^1 lJI^ ,LLVI yi$ JJ J-Jj 

Cjlii^al j CjU ^iS tJlb^j <LauU Ciuul <lluutl) (j| ftjl^j Jxtlcuil . J jl j 

:l^u iUijill J\ <uU| «Ua.hll (> ^ AjLmII ^UjI Ujaljj ^ ajV 
O^jV Uaj «Lf«.jlLi J*^]l ^Vl^liil jt Vtji J^»j J lu- 3 V>fi 

%-jii^A yjjiji ftiA ov tuvuji ftiA jl* je ^ . ^ 

CjVU ^ Ljljjyi ^ ftj^lill jac ^.jjMI JUT tjjiaJll ft^ jll 



.££. 



ill*. (Joju (>jJI pbjl jkail >u (>»|>»i 4> ^Uj t 

La yuu ofi ^ rb^l* 

i> 1 4 * J a\jL-VI f Sfl i> a-^*lh1I £l>kAJ ^ ^ ^ 

(J£ J ' ^ill jAj ,L "'j Tjj^' "iiJJL-ii li3L_£ ^r) <,A\ 

.bUl^U L>^ l^K JLlal AjJ t> <£\j^\ Ol^jll! 

^all aL^uII £i\ ttLj ^ l^jj ^ ai^LJI r Su cfe . 1*1*^1 a^J 

.SjSljll a^JI JUa-V <^Vj^U cij^ 

^Ujj Ain Al^LJIj U^VI r VI o£ Ai^JI ^ ^jjU JjU*j 



*Uj 2±A*XJy\ iii>aJI (j-L-. A* ^3*1 U jA liAj AjU c-jLuVI ^ 

uU VI JU^li aia.U r VI t> t> Jpk J ^ jiV 

. <«j>i)l (>jU3j V Iaaj jJj joc. 

J*Vlj ejUll £li . Jj-lJl ^ jlU AjUjU*VI A_L* aU t> 

J£ SjU«yij _>jiJI LOa. fjU lib J jl Cll+J djllja^l aAA gimll 

. V L^aL-.j£ 

^wLiVI ^in-Ji <i jtuk Jc Jaj Ha JjL&U-uil . j >^1jj 
aaaL-JI AajJII J ^ jjll >J t^^ui ^u-jVj (>ufi.jill ajaII j J| 

llaOi* Jikll ^uoJ JU11 iiUj A^flJ^J j AiLj »tyy. Ajjlj^l »jUL 

<j QjAil*J frUUH J Sj| JJ Jjj&U*»] . J Ja£L*Jj L_»LiuVl la^Ukl 

jLicU ^ .j-i *b$l JiU oli^ 4^ ^ jull* ^aU ak-UII r Vl 



<£*j Vj J*tS lHJ^ ^J^» ^Ujyi Jo ^^J^o ill 

J£j Ui*j LfUij Lr *Ll\ ^ ^LJI Ijl} : JLJl_a t ^«j, 

juil, cjbu jyi *1a r Uia3i fi*. j c-u^u cjiiikii j <jjijjii 

ub « 0*1*11 J ^ vr? U U ->^J W W^ifl 

C jkj blc >,i ? j i JkU cjb^ jj^£j J ^aLuu <l-L^J1 r VI oiLS 

^ihil ^ J aju ^jAaII ^jISII >uJL3l jA L. j jux^JI c&A\ 

^.aII SjjaII Jk^i jjwll ajj-^aII t> L^U Jl] jLil fr U«JI a^Ij 
ji ^ I ujUVI t> i.!*LkVt liAjji-u, 4.4.1 ,1,^1 i> 5^LJ! r Su 

l*M J ^JW*S ^jtf* J vr^ 1 LHJ^li t> V g^liJI »iA 



jaLlaJI (O^iaJl j <«-xl>jll) «^>H3ll £ jj 4-jk& 

j«Ji JJLaOll cfijJj Ax-UIl ) ♦ 4 X* t V* &u 
U^l ^lllj >T (Uili) £ili3 CjUUc. £j 

•j- J£ UJ JAJu <-iVT n ( iKfi iQ+^tt yl^^yt 

.JL-illj cUJI J>j> nil! (>* ^ oI>ill JjliHu* ^Ail! Jo 
Uds . . ^ '!hP ijWi '^j )> : JUj JUi sa^Ij Ak>. . g-L-jll 

_1A_ 



^ Jk ^b^t j^c .J j!>-1 i>J tr 4 '^Aj 0^ 

^xltll Aoo J^Alnijjj . AjVI »AA Jo kUlol ^.iiJl Jo ^k. jll <juUS Jo 
i__iln AjKj <-aJ_>?JI jllJ IjU tjjAll Jjun ,1*-k4 J^AJI i*\>1 >J ^jJJ 

o / W.Jk Utt / y / W fJ j ijAjV! Cjju-i A3>ij -0 Jli* J J!aA\ 

i<olxojilj tKaJl u>» ^ <J^j ^ J» ^ (r* * * ^ / 

^ oI>i« Ob (*M J UajJ) cAfVI ^ J£ J Urt« 

. J*-aJI Jo <jr>-»J <oUojII Jo <£>AJ L*j Aaj-a t AaIj 

4Lu. J yluJI J tr *iill l-uUII J Jo »Aj^j J JLfcJI Juo .j ^.jjj 
Alill £utj] jAj 1^^4*1 fU^U Ljuu-Jlf t_ib£ J] Aaa Cla tjiulj 

o^j cWj g^-J^N OH O-UIN - A^ajl*- Jo lij l-j^VI 

f\ki t «\ » jj>^D V <*U11 »j!>* Jt Jjj U. jT>ill ciijli 
^ ill jiJI Aiill Afii-u, . » jm>-Jl V <>U11 ai^LJI f VI J 

aLa <«dj >uj| ^Uyi <>j JjLJI £>£ J^L-i (j-^ A_a.U. 

. (a*iL]I <>j V£ \e> L_y*±2\ ).. fjUll Jo » j^iU Jj AljJ 
'J U Sj ^C3l '^(^JliT'ga U Iji^d } JUs Jli ^ i. . ^Cl^i 

• * ' * * y * K** *** * * * 1 • * " * * * * ' * * — 

ji-lj (*^-p> (^S^ C-»^ d) Srr* *-i*-U £)tf *J) JULt 

(«:) jj^jii i^jL* c^U-jij (pUiii yr »yy ajVI) ^ ^i>jJjAl*j 

. »>o Aio cj^. Uj ^1 ^Ij <A£ aUI Akl U J^Uli 



t Aaia ll^j J>LVj JjUall\ifyi l^ji J 4±>£u]l j^jII J^i ^aia 
laj^Il} Uaic ^jLtll olj^JI J aj* ^luuk ^ L. j VI _>a*.tal 

jsi j\ jM *bsi ^ ^ **>^ 

U^Ai (J^i W» ^ tr*J^ tr 1 ^ 1 ^ - J C^-^J 
JMA\ (> li*>k aj id jt^jj aJjJI JiLll Je. j-VIj >«M 

•1>ji 0' jU^kj t* 4 *^ J^'j* J] J^'j fi>^' ^y-j^ l»* 

fj+i t^^b L^LK^ 1 tiJ^^ ^ C^" 31 ^ L^J^< (>■ 

^in ohUu Tiiiijj o-iuj Vu^i ^ ^Ua» <i ^ 



• » 

^jLajVI JjfcUjui) ^AxaJI A^fr . J j tlijlui jAjVI AjlaIa. <jiu5 j t_uU £j*lui 
^lillj yljJ Laila. AlUj j^Jl. /I Jaaj, 



j! U jJI L.J A3 >*^jj fjj-*_ilL Qpbj Oi^-» <+*d\i> vAz- 
^bl^ulj o^l J\J J*t£lL ^j>u Ujll Jj J-^J 

ill .iSj . . li jit 31cj (^>0 41Ui'rtj Lt (jlc luilji 

q\£ ftl. oixui ^ti^u ol AjJ O 1 * ^ 'O^ 11 c> W tPbj JdStV JjajII 
« — it jtVlj ^lUa!l i-*jL>3i t^a l$j > Jja jAjj (3f*- U 
^ c-uAiVI JUiJj *L-cVI Mju JU l*oi, oUl^lj 1 

j^Vi o-mu ju*yi 4i»J -^V •> Jj -» 

: ^VK Ujj^ J ^ 

:J|V» JoW (I)-- 
. tLlftll ojj ^jUI J J\ jjk liAj tjji-ll 



« » 

J! 
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.or. 



* 

* * 

l^S & ^all f Vtj ..U-J S^Vjllj cU-aJI t> Wijl jA jjljj ijVJlj 
£■ V : J^ij <^j^JI . Ulj j£i j&\ <^1\ cJjVI c^i 

: ^ijU4 flj] (<_,) 

A^caJI Aft Jla^ . Jj • >U1I cjLj *3I jjlj JUL VI 3hJ ^X-llAft 
iSf* - ) cA>^ * J '(J**-* 0^ A^aU. <OJ>ill <J£j <la.Vl jlXuil (j^Li 

•LaO* J j ill AjAllj Cil^a. Ja_*J ^LLiaLaJI ^Vt JiL ^ • 

t t n ^"i >li jj (.pal j^l (^ l^ul (jl (j!S-*J Uj <jjIjj1I I 



_0£ . 



jjVI Kj>J ,y Cuj .lis i Lak AjjIjjII vliU _^ y* jrhj ^.ul ^jlaJl 

* * , * ij» 

^llmJI ^kjlli t Ajc ^1 Aja^j Cul£ el jum AaI • j-o i AjIc. 
CjUIjJ <JJ:u IjjIjj Aoi jj>Jj ^^ilJI a£1j ^jj (j-jl liA 

pl^C t'l.yjl ^.jll ^ (jjilaJI <>lij llljj tjiajl ^ Cjj^ AijAa. 

(J£ Jaaj ^jalaJl Ji-«J ^ill AL^Ull fVI f J J!>U. <>j {filj Lli ^la-u^lj 

. (ai^LJ r VI ^ c^Ujl.) aj51 j^I a2U 
ajL-s^U ^Iajlj-uiI L4j.il jju^j J J j£Jl (jJa>4j JaLJI ^Vl ajL-*] .> 

J j-»*ll j i-iljlaVl Ujirti AJ cAa Aj cL^aJj ^jolaJl Aj jjljb j^ull t^,^ 

. Ajllwll elj^VI A*-alik 
<>a jaiV Aj] VI (j--^ ^Ajdy.Vll^jljJJ <>a-J (J^^ J 

AAA >• <iu ^ Jilc (_f HI LI tlxuijj CuAj a] Aajja Alu ^ ^It 13] jUL 

.AjjU-aJ jSLull j U tlxwij A] Ajj^tuAj Al 

JSiil J] ^ J J~JI .id r vi ^ Jk aj jJI uJI ^ > jlj I j] .r 

.j^aJj^I^I LLii 

aJ Ju aj2I jJ\ ,>! >A» aJ o^l aL^. ^jM <uL> r VI ^£ ft] -1 
JjIuIW (j^j- JU ^tjj l_ux. Jll* AajIjjJI (jjliiJI JA^all *j-u ^1^.1 
l+U vliVU j^iaJI L-lUoJj tJjiaJI JJJJ t*13j> 0l» '^iJL^J 1 ^ 
• S-iSJI ^ CjUj-ij till!*, JLc t lU) Ajfi gill U. ^Jlj o-] ^11 ■> 

. i^V jll Ajjliu ol >1 jj'hj iSJ^ ^jVU 



-00- 



^ x-ll j! ^UVI ju oL-x^L J~J1 JjVI >^1VI 

i> OA) ^ ShUu <^tc-LA 0*\j*U i_jlueutj te±}J>jlA\ 

aL-JIj! ^1 Iaa r VI ^ j Jkb ^jj^ <iu 

* * * * 

<AjA]lj £*_>J Ai^aLJI ^71 *jS2 jLlaIuiI flC ^tlAill . J 1 (jlj 

lO^li a^aaJI a^ a»^4 .J fib 

Iaaj - jj& a^jj J J^j : Jlij ^-1! 

. jJiuJI ^.jll i^by <j^y I Jlc U>f* jiio V Iaa ^la o^J* -O*- 

• * * 

Ai^uiiyfl^Ajji! 

— » * * 



tiArS4tit£* Ute ^ ajki aJ c& J 

^LZj <Ufrj Ai^l, Aijj ^ >.Lu CJL) n A^i ^ dus ji* Uj« 

.fi & aK (joiJI ^ jl 11a ^a** <jJS ^ <^ju oU^ 
» » » » » 

jr. fr Uj v) ^v ^uiij ti^ais u.x.yi Aju^iii fr Uc J j ois 

Jfc Ujj AjIc ^ J u_xau 3li tU>i <J^U ^ jll 

IlLU V»k Llj aJ I^aS ^Vl *Uk j> *LU ciblj 

: l^u <^ jUJI fr !jbU lJU-u 
* * * i — 

i^^aJ^lo jli ^ ^>a,b mJI AaJLII A^ajjJI iHuulaj jl J^ij villa. 



-©V. 



ilj o-j^I i>li A^uj Jii r y £ JiLi. J-^il 1+^ jjuj ^lil >.VI 
I1U J jlj ^jJi J*jJI JUiJj • >lill i^fij J3Lk Wjj cr^ tJ Lua31 
(j-JI t ^^uL J**. ^LjU Jlillj <^j>JI i>l*j\j LaaJ jlSjl 

? V L&1 JL3bkl Ha J 

^jll V^i ^ <uUI itfUall ltd 

!ik J^jj U-VI r VI t> ^Ull ^LUililLL* JjaoII 

0* t^JI ui3bkVl 11a ol> JUU, J-^II ajUVI f V! 

r Su ^UJ! jlnJI t j>k <jUL J J^u fc^LJI r Vlj o^l 

. sjuxJI £4bV Jlj UjU^« J CjVUII ,> Ait J Juill Cj5 a* asj 

JjLk ^-if* ftUjA\ Jjfi. i4Vt .J tfjj 

UjL^j s]>J! Lil >VI *1a Lz-h jL£ Jj ^j-^ il^l 

<^jj jlj *L jjc, 4oi JiAj jlc^S ^jau kill 11 AaJI jLlall 

J cjJM <> "fl >Ai iia fifiSi J>ui L5^l 

» tr It r » 1 1 r * t I r »m* t r • « • r » e m t 3 * 

.4iXL] Ua LUSU . »o>^>J> 

jjj ^jj 0^ ^i^o jjlt »Ait j *-yiLi1 ^ ^yu Lj] ^ j-ill 
uijU JU- cilLiA (j^lj UaIju- QjJi llA Ujall lj 

<^4v^dJirj> : JUS a]j5 J Jiidl jllul! \i> Ua o^jjll 



.OA. 



^ycj^ Mule L_u >bV tilliSj Ja^JIj U .1 _>*!l >aa q>£ J Jl-LU I4J 

« 

UlbLti ^x»^ l3j*1 JjVI ^jjll : ^Alj^l (jaje ^Ul . 

-GV cSJIjllj *i^Ull r VI ^ r VI jl ^kai Jj] rj^l fehAN - 
* * * * 

u' ^ ^ 6 J>^ ^ «cf c, > i 

l«-*a>J J doi ^1 fVI JJ JiLlI ^1) <Ac pUjj t j x o Alt 

. ij^oJI >UHj Jl\JU 4^1 1 : J\a # ^1 J ^ t>-J 

cr 5 ^ J!>» d*jM Jl ^ J J <*±M^ J j^j 

L-koJojj (jBA-- U^c- d>LaJ 4^-0^ ^tlJI Joe a 4 a. 4 . J Aju (3*^15 cf*^ 
Aic L_UjljV _»>JI ^ jll *uUxiy&\ <i*La ^ AS^UJI >1 ^Afr 

* * 

* 

Allljji j^laj j l|-jS ^-a-a* j <juuj t,^ 1V1 j J Ujj o* lJ^*^ 



* - * 

Jjb jj! ^Uyi tfjjj t<ic ^ ^-j Ja.jll *U J ^-jH 

^Ijjll ^Ukj 4> Jja^I ^uoSJI jA (juJ j^lj <ijl\j £>*ll <ic ilia. 

r gjiil l*l jaS fc* (v*ji v ) (>ll s »ao jti*, ^^a, 

Ua £>i]! ^ J^Jl ^UjV uUI f£» <> Ui^lL JU ^ j4-ii 
jlUll li^lc lSJ±\ lilliA J Aiij ^aU, l-jUI ^ 

o^UUlj **4>ilt ^li i>4ft j^t xou jjlUI a** .J tfb 
* . * 

(JtaUlj jA tfAll (J^UI O^! (JJ^ Aj>jJ VI U"U^ <*^a Lj>1 ^ 

feiUVy u-Uill ^-j (jjlill a*, as Uaj ^L-jll »1>JI jxJj >j Ait 

J-4J f U jVI JJ^b ci!lxJ (J^l <OfcJ-ill JjJ^ll ^ ^jailll iiLkj 

C^ul ^ jrj^lj A^jjll <j£jj -Ui Sji>-Vj »Ua. pliuV 

-OH (> <aa LjUjyi oV tJ-VI juuj ^1 aacjJA\ Cj\ jjj^II j> 
J^bL^ubU^ Jjbj Aii t r U jVI joa.li lJ!^ igjjll Jo ^hAiuVl 



j-oJ KJ 1*1. v lJ ;a-J «-iU VI Jb^bkl Jl <a^y^ 

^jAjj^ti^Sn^^iAfc* Jilj lid £,1 i^w* Jilt 1*j>£L* Jljj 

<jjV ^yii^II) tjJjll ^ Jjjj »UI t<ji c*l>£ t<l Jsu ^IxluJ 

liftj JA>11 fAjJI tji'^Uk «IJjUa MaSUI <^aJ_^JIj (M^jj-a > £_> -cJJ 

JasJI »X4 *>Sl^ ^ ^ jill aIa. jrjjll £l»4 <>mj11 Jla li^ 

* * * 

f b*» J ^ • P b* MM fil- J! tfJ ^ - c^jVI 

»ill^i . pl^lill (ji-o ffcj US - p UjVI j^fc £UJ Jal.5 o-ji ^ 

r^jVi >»i ^ aa aj^a f^-jVi j^t P >»j - uiiu ^jii y J 



o-u U£ cPUll r l >JI V) r l >>Jlj J3US ^1 U <iV t^u-M Jtjhll 
<3l J Ci5 ^^Ij, <3l J d ^ ^ill <jV j . liuiaJI 

U"^ uj Jj*j (j**-- o^c- Jlj**^ ir"f* f*i*ll Af& a*^ 4 . j till j <3*3jj 

^Vl Ua jAj <Ac- (j»a-L«ll jli (jnUJill £1* <jc- <j -olc (j-A-i-ll 

r .ill Jij ti>» VI : aJUII »aa ^ o-Ull jow ^* j>j ^«jl> 
JJl- p K*VI «> v-dll ^ f VI ^ « kb u jll f Vl 

L-lL. (jLe. p .lLt ViyUall fJ J d! 1.1C-U1I jli <aJUa-4 Clfij ftA^LLt 

•lAlill .1 £A (Ja j«luu llAj AjLmII ftAA (j^Lj Ale J£tk» ^ £u*U 

ftjLj JXi. j> liUi, (JSLUI *1a jiJ lliU .Loll t>l>J J 

^Uilj] <ilc. Cj.liliu fj'A\ ,\im\\ <jkA Lk\,n 1 Cuila aLaj ^ .T 

Uiii jix-Ji E jjii fttUi uo x* ^ n^j) i^jj ^ ill i^j^iii 

.nr. 



. l^jU^ Jfc JJaa. tllAa-L* 
.^1 jikJIj Jjajfll CailS f V! 

Vfi4 

Jt fjuL* .x I 1**-*} (W^lc- <3f"j) J=- ^.1 
J JiUI ^Ij fc^UM f VI jcLL. jUicV! J iiVI ^ ^ 

<j Loj jjj l^Ajkj J tjJlail >a. JjL jfcij j j^-ii AfcuJ (jJu* Jo 

Ja^JI ajlfl JljL -U I^L^lJj Hi l*-o>2l 4? jVi ftLaJl £>au 1 J9 Ulc 

^ 1 ^p^i^l 4JUoJj p*j iif-uLi. > : JUij -GUoui 1+5— jj 

<u>o*JI jjiili J-jJI pbii J aj^LJI Cjljiiilli ijjldl 

Jj ^Uytj JiUl Ciilk ^nL ^AA3 Aljjial ^1 jjjl! j>5 ^ UVjfl 

<jUt ,J) (J^J ^1 *^Vjll jLU-Aj JaaII f—Jj Ja^JI 4jLi_*J 4 > 4 J 

»IU!I Jo tttifl Sjtfll g AfOUt ^ J U] U joe.,, 0 iA J^Jt >U^j 
Jj a! l^LijkV JjIL* jaLj JiUj] » jVi/^.4ji . JjIL» qjAj «wrtlj 

•LuLaJ ^I^IaI till j T> j Lj l^AAj! ^T.jL.rtJ AILJI fti* 

Jl jr jUHj iM*. US «iUj Jj 'M Uj JiUl pltjlS t^iil JJ2Jlj lijJI 
<-j-C-l 4 3 >l ^Ju-ajj pLLmJIj <aaj!I jllwi CiaJ A^LkJL* <ajIj ojLaJ 

. » Jj^jJ | A^1^a11 <J£lLil Ailla^ * JjAa. 

Jl> oj£ ^Ui L^j U jx,15u (> bUi *li«JI ^^Ul dUi Ijjj 

pi ^ (> . till 1 J t_lVl ^jlj V fl JiUI jj 1^1 ^4, M j,u JA j t^^V jll 



.nr. 



> t.\<Z ? 4JU*-j Uijj j uLo. ^ ^ dike! ^ ?4jLl1 

^>illj jyu^ll ^jbiu- r i UajUlcIj o^j^ 1 >^ V>-*^j 

*ij »aa JLS «*h> JUlilj ^Jjj 0' «N <J OPJ-M 
Jj Viji^l oUfll i> tAllI <»a JliLVli . 411 4JLuL*j 

^ ill llL^-uo Ji- D^jla c&J fl ol* Vj^I ilA^ V 1 -?^ u^V 1 JjL^} 

V\Lt] ^ 411 ^JLftl 4j.il iL^ JliLVI »L?J l«J Jiciu 0^ 

.41 

jj J_k3 t.nili ^Ulll jU«J ^IJumj jjl£.ill cijjt tlu^_au L^aUJj 
^>3I UaL» »1>4ll I 't-fc 1 >«\ Ja JjJj (j ill ^Lull ow>^ u' 1 111 ') 

•lit <-W l 1> a>-£ ^ J 

<JX. j Jj'ijlll 4jU t>J J>*VI aAA Ja. J^ail j ajjju^Ji 

jiill ^IjVI t> ^UJ ^ Lii l^j ia^JI ^ jrljjll 



4 * * * 

uiVl AL» uJ jjlkll oi* ^ <> JS £iA* Ul* 

^j&jiLii^jLi ► •jajj -Ul! # L-S Ail CjSj J£ J*K1I ^L^! 

. Abulia 0 Jji-oj I^jL*, 

003 



^ A*ija-H* t» • • / 1 / H fJ j ^ Acljj AjUfr ^ ilu* 

Atljjj Jiil -uia p.lij SjjISaII a^L^ ^^j«-ui jjJa ^y^lo Jjja ^li 

Ciiti AAjj ^ <£. jjj (juUI (>i CiiL Ulfr £1 ^L2 <11 .nil. ul 

fji CiLx-ulJ . Alt* Yl JA*il £ljj j jj-tnlij L_ijj 1*1 till jiyi 1 <J±S l^4AJ 

a-^JI ^Ui-lj JUJ ft* ^ ^Je jUj] J_,k A^Uilj aaJJI ^ I jJI 

^ .Aluul ^J^a.l.jj ^ A«J j£lj Q rimnU U^j^i tjJJjjAj jr^UH 

t> ^xjll iiilj a_lU«JI JjjU-uiI <_kijl \aa fjxjl aL-b _^t!l aj^aII ajjc jVI 

t • • • Alui Ji*1i«< ^ JJL-JI UjJX- ^ AjIjJ A_la1c 4 ^ j Ajjiajyi 
jAi ^ _>4-i AjJj*<ui1I A_a— all • jljj J ^LiAjLS >LiJ ^JIL 

Llj ] Jk*. Ci^ j ^jiJ Axjj^ uljiic J <liiij ^J\<c\jj aIjU^ 



iUjl kS ^C u-U (J\ ^JJ AXLu V (jllI (> UjX&j 4jL«3I *aa <_Eu 

L* Sj^j 6>La a«j L4JJ Jjiull »ax«JI <> £ul juoVI <-JUll 

a^uji ^^ij ciu j^ii ^-.x-yi Jjaji >ji u^x. y JlS j**. 

c^j ttlttlj rJ Ulj ^jjall <x^L^\ iill jiiVU >jV! ^Uj 

o^LLSI ^ o^jj wVjBj pL-dll ^1 j—V ^UJI jL^jVU 3 1 iU 
d>(j ^JUll cjUuxi-ill i> >ijjj3 <±&A\ ^Ua^Vl j 

Sex deter jji^il £ ^ L^jijiS (jA_*) Jkb aJj-a 

mination Technology 

t>j 1 4 .Vi.tj ^^iJI CjUI>ojJI Ju*j <J^Li. Ca^j 1 »jL2u) 
(xjiaiu, dUI jLc.^ <j>u3I CjUI jjaII J lJ jjjuJI 
cj — *J ^ (x) ^iJl fj^jjSJI Slj5 tfjiai ^ 

(»1»U] oi^J t> aJjI— ) ^1 OA t^jV) 



, jj^ ill <>c aS ^ j (Y) <pL-» aj>l. CjUI^^j 

.Las 

* > 

£ jj g^l^xiai djjillj j^&ll t> • jjliN ^IjSVI t^j-J 
i> Jaj-u. gjja. ^JUll ^UdJ jjl ^ \ W 

. ASjjJbH ftA^J llfui* Ifudai JAjw-» ftjL 

• » 

£c S jS12\ AjjlJI CjUI _>J_JI ^ <3i>Ll!l ^ ^j-Jt Jjji ilixa. 

* 

0* ik>^ JUb, X t,A ^ JULI J^Lu^HY) 

* 

* 

. \|j1r. jjalll AjluI p ji^ lajluu AxJ I^Ia (Ju^jlLJI 



r.t ^uuillj *a_u- j-Udli oil* diUJ »^u. > £ i^*iSj 

<ftj^j ^4l>^ > *jj£j3 ^ JU. JJ ^JJxu. j^ilaJI <jola. JjAaJ <*-ojS 

jjSill ^ Cj!5Li«JI j>*- Ji» <12U1I ^ X- linked disease Lul jj 

» * 
# 

<^j£> ±JU O^aJI (>aaj O&ji . ^Vi i> >£l ClU >£j AjaI JiL .£Ua ^ 
J_^aj AjU t UlVill ^jVt'Ujl ^a.jll JT. J^k, t-jlua-k^l aSjjLj AJoJjjll 

* * 

t>a JA1 uLu £jiaJI J j tUaJI JUSluiL f VI ^ £ji*Jl jljlll 



!!! ,lj Ijaa^-j J ^ il^ill J* <> Ijsk iu jlfkVI <j IUkIOi U :l*3l3 
O^il i> ilj-ill (> dyjjj Lfi-ta) V-J oW^-N ^!>^ 

t^jXillj 4jjlu«Il ^Ijill ^ (jAlIlj 1ailj1>J (JjiaJI ft^A (>» (JkaAui 

VI iLu]l j^jidj <j1 HJj>lV JLoVi AjJ^lm 

l«j £ >ull ^ al^jjj r *jA\ <liUlj JiLllj jVjj ciS r« • JjIL- j 

!!! j^UmuK jit ClliuLs! C_*lZaJ Uj 
Aati ^4 Ijlil^V {+^1 A^V liuA ^Ui-I laau, ^U^lj 



JclUi-* ajb. »h; i «VI (£a» t»Uil 

(>mj Ikl \j!U <«4ii!t j^L!t ^j.mVi fr UUI Jajo <^hl) vjUjilt 
i> US ikl ^ >fi- 1> UliJj cuLill U^Lk ^ftU. ^ 

^Uj] ,^c. uu>ll ^Aj ^xSjJI Jajll Seminiferous tubules ^ j ^ ^tl 



iaJiJI b^UJI fl-ikiJ ^ i^VjU^ iiIU«i J*i3L i^j^l 

* 

<^U-J L?J**-» ^ Olfc!^ U-l) <y .J*^ DNA »^ 

(JjUt i> AaIj igjU iIua <jLhi]| i^ljJall ,y jl^ujt 

^ ^1 ^| jjxk ^IJ-II **** 31 ^lUll lillj c&j - 

^.Ul! (> ^Uiu-VI f iAia-l .jSs o' -^Aj ^4 j 11 



^jaJ ru a A JUjlt ^-cLuu <j[, JliiJ ^Ut 

<> ai*ju» 5Jk Iklj tiliij ^Uuoll J CJ «j»U joSbll Jc. ^jit CjUIj^. 

Jiwyi c-luUI ^k-iLJ (^ji j^jjSjj r iai:vi Ui& m «M> t> ^ 

-Glj vU^VI ^ OD-^ -H* C 1 £Usul ^ *aJ1 ^hjoJ 

cl^ui jolill JiUI • jULuu» AjjAa CjUIjaa. J CiL^yi 
(J^l <lyuaikl\ t It irt l Utaj ^Aui £)JA L_iliA£l t-JfuU J*K1I fteHj ^Lua^U 

uA-^yt aLjLj ^UjV j^aII t> «ua 0**« &Aj JWI c>"H 
•aa, j> itjjjj (j ill ^oaJI Iaa ^jaI ^L*Jli j>» jlLilLi. 

flij 4;AJ J life, i-iaj o^J »! >*M <ijt^-t > l+L. ciA^JI o-ol <-J jaII 
»A4 Jj-^aJ £W»jJ t_xj|j_A t iiy^Vi All ^JjlJ ^aj 133 j Ha \ uul 



-VT. 



pile Ait Ja. tdliA jlSj i^jxAl^II » >alli Ia* ^4 *La1I ^^le, r.l u 4 

j&U J**-j !>*l*j i> 0^-0j LAjIj* LSJj^ji 

U ja^ajj JaaII t> IcjxJ ) V iiuti ^ sjia a«j \+*\ (> Goat 
^a. jll fJi ajIc I jSU.1 jl^JI Iaa j o!> 

t> ^ti^l aa>jll lJJ&Jj H-*^ <Xu.ll. ALu 

Uj •> JjLuJI »jl>a. 4^ja1 <ELa JjUI IaA »jl>a. ^a,j.ij JjLu f jIm 

JSL-i £jiaJU W^JI ^j^Vl J5L-II <u^j2j f^l f^J t> OjI^Ij 
JJu iiLLi SjU t> ,ljyi Iaa, o^iaJI jA\ iJjUa ^a*-» 

Ale J^aaII <jaj ^ <oi!>4j *U«11 £-^-3 ULLUI ciL^iKVI ..sU 

JiaJI YiJ Aa.jJj.Alll jla-lui jaill jljj AS JjZaillj jkail <^aj»U 
LfJj AjAJLJI jljJI ^AaJ ajJJ aJT^C *jUx. j^Aj 4jA_£U 3 «j nl«11j ^J-uJI 

aJU* ^ ojiaJJ u- 1 * okA J*-* 1 * M^l u^ 1 o^*-svi 

.(JJAilll 

T>U1! jiVc Ja : JV>uJlj 

. jll jtjua Jjk Ji ^JjluJ V »A* ^liuall ^jll ^4 jaIuiIj ,aj 
j LOulAl Jlilii (> <ajlill <Ia.Vl £* 4ti tJOikj 0^ >£ull <JU ^ 

f Ax. 1+jaI JSLSuJ f V) Jib ojJLi >J ^aII 

OJLU j ^4ja1 ^j^UI CjIajJI tfAl J£Uu« jOUj JaaJl a JUSul 
Ia£»j uajl-u j J^IJjSil jl^ila-L-UaJ LI aj!5UI t> t>jiSJj 

JLiL^U Jl i T m *\\ liiA^aj jl j^-J liLa ^AJ j^j jjiaJI ^liu ^Jj 

JUL VI r Ui ^bSi J >J ^Ifi. JiL ^jUj L»Aic UjjUI ^ 

Ciuulj ijjlll i1ajI£ ^lljUJ (ilia J^i Ul JjJu'bUL ( «^uAi aA^Ufrj 

pi jJL-a tliuulj 9 | ^ai ^^JjjIa. ^ Clla. Ui JjJJ jl lillla (jaaJ ^Ajm ^ 

^% ^1 c_43l<ai JUij ^ talA—a . i^JU JULVI lJ^u jlj 

>^Vt aLc ^ tfill ,^3llj i^La-i AjAa. aJl&i OjIjj ^ (J^A jj-jAIU 



.vr. 



V] «baJ >?> u'j-^ 1 Mi>^' ^ g»« aJi (j^a j a* J^j J-L* 

» 

« «^ + J % • • • • • 

AxJl ^ tjtul jj£i>»V!j «->>il *L»le, o-*** <-Wb 

Ejjl] 0^ ^ ^ ^ C jU |Oj J&l <>M <*iUJI 

u ^>ll U«\JU. l+jUUJjt J«<ft uu J (oalaJ!) <J^^Ji Ukill 

Q\y »li*!t j> AjL^Uj ^llaJI *U-»Vl jl:LH <-oAJI (j-jilij 

CiU>-.> Jo jUoV! ^ f^Wo^ J^b, 

CjUj^. >jJI ^lij) ^jkLuu 4u**\*\\ jV |>aJl ji>»iu.V (jrtj ull 

<3>ua_J Ui& «l Ja] ^Luy. ftiVjll J^ UAlCj JajJI 

U ftjl^jj 0^11 J*-aOj t>>» J^jll A-*** J L$Ji tijtl+Z ^jLpjV)j 



-Vi. 



(ji*. ,j\ iklj (jii |J iIjI^I jiilj Cjbl^l j jl£ U J£ 

..flail 

M-mUlj ((Jj^ J)J>jJI i> ^ t> 0^ £jJ 

ULajuj jUiyi viAil* J »y <*iH2\ La j! jjSill J^Ull-V 
. C-i jijVI Jo I^jUa* ^^Lij ^id JiL *^Vj iIjVU^I jj>al 

.J^ Cu j__V! *-ui Je. sjVjM ttJ 

« « « 

Vlu ^uJI CjU j^b <j^VI ^u'bJ i_j.iJ ^bjj 4_Jj aaLUj 

t Ja.jll _U<i_> Jkb ^jlJJ-* ^jl^JSI] jlf-> J^U. t> OJ^J <3-* 
•JJf^J »JAi—» J-^ U"^ Jj 23 LffJ-*-' ^» V>f9>' iJ\ ^b^! 

. 4liL, J.IUI J^jl) j> 



* 

^ ^all ujjUjII t> J!^ <> ajuU ^ ^1 Jj^j 

Jkb £jliaJl £ jj iLaaaj ^Ajll <_U*. LfcjA! . 6^ J «J (j^jaJj tfill 

j! JiL V U:J ^i-Jj o-oi-i iLUaj <:V .. Iaa JjLLa JIjJ ^Ujj 
OVI JU, '^Vl lMIj^^ 114 <jhS ^ -GVj( -Oy 

Ja.J <j| jfcij 4j| jSjj, .IjjiS li^aJj ^jVilnij Vj fr^l o-wo AJjiw- (> 

^(iirtilt^L^jLujljVlJlIilal 



Ciy^i JUL VI *V> J *J jaJI »aa Oa^Jj UaI >JI uLicV 
(<1lm *\X jajJI <>• ^Lj) ijx& J* W" ^ J 1 ^ »jiVI 

t5j>l. Qc £ JikJi &A i_iL»jJ ji .Vijlj it jUl, Allj J 

• * 

i-JjU £l*Jj tCjh, .14.11 ^tUuall ujU-xkyi «JUi ^Ul ^4uJ>ilt (j|>UIl 
^ 1 4 Tin j jA <Ul»i Ul Jj> ■!> *^LyJ| »iA jt>x- J lJujUIj .*LaJI »V1 

O QQQQ 



-VV. 
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<xc > Wj lUju .jLjj ^Aj Sjl^Jlt c> UJ <i/U ^ <xcjil 

1* * 

L-i^Jlj pULJIj o^M' c> V^jj ^ ^uolll ob^II <a>- 

.<>«^lll »V>j »jf^lj JUt > 

* * 

tfV jl fj^JI £jL>"-* A-*^jJ ^iLa^Vl »lA fJCJJj ^la (J^aJI JLjJ 

^UVI ^ gjUlo tfj ^ jj ^ ill cU»UI -O! V] 4*2Uf CiU— 
!! • jjiil! JjaU chSKll ^ba» ^ V^ll ^UUj till 

.<liul ft^l ^ jalimj AoUaJI ^jljj1->4 



-A* . 



^ Ui+x. M>*f (gjj) u*-^ 

^j^L» L-j » cuLjUJI ^afi] ^53 «aa 

rj& jj.^^l <> ^ *b j ^ 4>iVl> u^il (JShll o^jjcJ! 

^jLIj JUa plj^ ylt J^-mJI It AJJjkj %Ui ^Ijil l^tAkl^j Alum CiUlij 

* * 
CjULaUI ja* ^lyi fjij <L}ti\j ^^oJl ftjl^t (j- 3 ^ Wj 

4ji flUIl IaA (j^jlilj Au.ii Aaulill C-ul£j AIJ^aJL ftsj I4J ljL-s-JI ^Aj 

* * * * 

aJ ou t> <^>*vt jsifiii 

»pl jj Jxau*il LLi a* jSUJ ^.hll £jUjVI J41U (^L jjli) ^L-x> 
OV IwU Ijj^U! C ^UJ ji-.ll « k^ll • jUioU £l >ii.l 

AkJ frUila. ^4 JaJt U&La jl . #IjAII lift £U JjVI Jilmafl 

j^vij ij^ai <io ji+a J j-g ob jjUi *iu (gsj 

4-— jaJ) a!4 dole U a«j <i-«Uaj LJ tLLi^iJ i Ajiu^l Hd-*' t> 

1j>i VY ^ fAAicj Lh^, . Uiljij .UU^ji ^ o^-b- ^W'j 

A^>ll JJUi LfUj ajIi^ l^uaAi, *UaH »i* JjUi) Ij^ISj CiLtYn ^uJl 

Uxjij (wy») r ^ us-^i 



4lo jjjj^L. J) U. ij^yii ^xyi a^jj o-jijjill Iaa aASj 
^Jl Jj^ll ^ t> ^kiill »1a J jil Cili^ J. n i ill ^j>! 

tjLa.) lij <4J^-» LaC jjlc ^H^oll <> £jj L_jU2 ^aj ^Lul Jg 

,-olc. i> t>iy ^ (Ljijj) ^jIujj J-jjj 
#L£* l«i>u o^l^VI j> All*- gjjit r Ai^-3 

u^tii oAaL^i t> jAiSi J 1 cfi\ t>* c* - ^ ^ 

y>i-« jSLfill q\S lj^j <*i^ *=»U— ^ t> r UjiA^ 
c^jj o»UJi1 (Jjm \4jlc. ^LjV <**Lk j^jLj UjI.icAj cxy* >fj lf2L»£». j 
jLl <jl£ Lb* . j >-VI j> >- UjLicU ^u.lk clU*-. 

^AO CjjIjM J (JH^J Ij-uMj j^Ij ftJuLtj <fSlu« A^aIc .Iclj* ^] 

^j&jLSjfiijufttUkcA^cflj" X*** jtiacVI ^ ;^UII 

CjIjj ^ ^ . ^ jLiJI j vjMt ^! ji* J <j3l^l J2UUI »1a i jai 

.At. 



loJ- ^Jlj <>l >.7I 0- ^lu^jj ^ ^1 <UL jjali*JI i> 

It ... L-UA. ^k^J 

• a 

•jltL-Vlj l^a-ljj ^ AilikJI cibl^il! cJIlJj ^Ijst <> %y j£\ 

^ j ill joSUxj <3^A £iU^ <ilii-Jt ^jklll^jU^* ^ 

J£ #UJ! ojUj I4j.il U Jc LUjJIj »aa t> SjILl-V1 

11a ^ ^Uai ay it ^ 6u3i tJ ^i 



-At. 



I+jhj Aj^JI Cj\£ >ill ^.1*.] vil >Liu. .li^ll lj jla^} «. ja±H\ 

11a jbjj^ CjIjUII <> kji i * J) jl*. *1UI *Lai (JS (> ^blpllj 

Ji-aj |JUJ1j £ jAau (>» QyujVI CiljLlII ftlAj . f jJ J£ fSjN 
l^ol CiaOualj (jAail! ^Jjll UljK* ^b, £jj i_kS j^j J] 

oi& .1*1*3 £ua S ^1*11 CiUVjJIj S^a-j^ ^jjijull C^L-ajll £ij 

<i» (J^UjJj frUHI Iaa villu ft>jkt]| iiiLUJl^ ft^a.^ 

%i »L£a. IfAfL A-OJ* ^frU^ ftjlc] C_iLilS] (^J 

(jjjlluiU^jSl ^1 <io IjiUil S^UI ft!* (>» ftjal^i pljiilj t^jjUajJI 



-Ai. 



li* bj^aJj (UAjJ JuJ) (j^lill <>• .. J-iJ^Jlc till!*, 

^ ojjuvi ^SjJi J2U11 jiiiio-u^i 

* * * 

Ifj ujUoj ^ali^uA.]) >»l (ja ajLaJQ <*jtL* c_AxJ 

^tj^VI j>» U>lcj jSJlj <jJlL>JI j»ljjVI jLuu] 

<fcAa*U <alla-* MjiaJ CjU.14a "bUi l^t^Jj AjIjaAj jLuVI * j-lj gjjfc 

!!t... j4£ Itf c£*+ j\ cA* {AjsL 

<jSji>»VI CjUaUII Jii ^ <oia> ill <^U»4^11 ftl^l ^jx.^jl1Ij 

c bi ^ill JaI-11 ^liiil 0^ oLjjllj ju^ji ^ ^ 

CibxJI Q^il A-j^l CjIj jVI ^j4> 1*j Ufjli, <, JiUj f>oJL-, 



-AO. 



... L* 

. Ai«ll t> lu JIU, att jJ\ »aa Jul 4^ii«ti aUJ! JjUl j t^iSUl 

jjjlal^ljj (JjLLlJj I tliLSji a At (jjjAl* JjA ulila 4jJj tina. 
•ja*£ I^aaIj AI4JI1 la. jJ tliljUj a Ac ^ <*U JJsUc a Ac ^XLiJ Ac >J 
* - j 1 C&£*\ jA\ 4> J j ffll <X4 rihtj ^JUll lAA A^Ijj i^allli 

AI4II j>£ Jc CjU >JI »aa (jeJkhj Ai^Jli <ijA ^Uil t*U •> ^ 

fjj i^ULm ^Uj-uii m£ >aJI Ji*Aj CjIj jj>Jl a5>w j Gene campaign 

JULi ylc AJulSyi ^ jIh pi ja) > frl ^All CjIS >SJI »aa lJaaj aj&jJj 
jUill Jc l^jl^J £U3 a«j ^j^V! gSbi 5i j*J JjaII »aa 

^ cjISjUI »aa JliLVI »aa «-> <LL ^ ^ Ipjj Jjij 
CuAij (jlu ^ jJUl o!a {filj CjUI jjjJ JULVI jLuaI Jj^ju 

.An. 



* jj-uall JaJ^J ^^Iaj •jiiill »-Jj*All CjUjS^ Jc cA£ jJA\ »aa 

J£A1I Ljli ^UjVIj CjL-I jaII «> OuilAi JL^. 

. >±<} £te jA]|j <^Lfl ^ JoukJI 

AjXi>-4 ^ Gene Bank CjUj>J1 diij ^ 
.4*ujL!I vliljjill t> oj>^ j£1 l^Jil ljVj t^ijia. 

U MJ 5i ^ f mt ^JjnS\ cilU^i « ^ ^ ^uyij 

£ja j2l\ (jiii jj i^lS jj\ JhJb j <t^j3_^l ^UjVI J*U* J 

CiLaj .ill -CiljVj^ll CiIjLjU Cilij-JI »iA 1 I - £Sjj ' < 

a±*1\ ^hsl^ll CjIi^J CjU^^U *jL>*V! Si^ull CjUVjII 
cbj^n djh^ ^ji^ 4 ; jV< > L-ill V • Jlj^J t^-kVl JjaJU 



l^jlc *i>Jl »a+1 f^tfj-J 

ajU^Lcj ULjiL ^j-uo jilt jUai-iVl (y-Uj < irtj ^1 ^j-uo ji di^b iilU^i 
uAtm\i -oVI ^ JUS U$jai JpM vj** WW «dl <1j>1I 

jr^J <S ^AiJUj A^yi JSLill o^u # L£* JljVj J& sL>yi 

tf^j (r) 4 C) u- 1 ^ v^i *A W ^ >»i ^ 

£ j>U ^ ^SjU Jx- iaJj ^UJI Aoa.jljjull ilAjJfoll (> '^lalu,Vl ±\J 
^0 jA <SAA J* J <1*J&J j <«-*Ia11 Al Cim « all ^ U 

cbiKM Idi J - »t jajJ) p< .*,v0 ^ ^SlS Jll ,> ^Jl 

••• 



£ jU. <-iUaiyi jlj ftkaJI ^ AjLjKJj Ajll^a JaJLaJI .111 jSI liA AaIuU 
frUVI (J^O ^IajS duXaJl (jj-ill (ji t-Jall Lfr* AjL ft.JJ.i-a. <juajl jA f*>J\ 

* * 

y ^ Uj^J ^Ull *>»JI ^ ft>+£llj (JUI LfriAA CaUI>-II t> 
<JaJI cllUM ^31 jjll cJjji^SI Ci12ja 3ij*a jA l^iiA tlitclj^l <> fcuX* 

kicy jx JjUIj ^hll jJUll Jjj ^ 4JUII ^ a^, -nil ul.Su, 
« « 

<J T^Lull jA Ja ft J^aa ^^dU (J^yi (JluJ (jjJI U^jI : jA ft Jj»^ £j>-all 



cW- 4M> -ysJI ^ jjfl JbJl isj*** <^ tSu^ oI» 

U-jj tUjjj JUi) SjIjaIIj aL5 ajlu <>£j«j ojaJI u' 

*j;u£ ^Lut J £4 .kuijVI (J>*M OLxjJU cr a^HI Qjlll jAj ,Lui jllj 

jUI jLllJI jlluu <j jLL. • jj^ J^Jl SjAJI <jLla Jaju Akll 

(Y) 

(jy jlxJI tlilja-Jj £jj jjJ ^jAlJ ^ 3 1 mil » jljjj *l j-iJk \ 4 jlr. 



(juhll l^Wuj ^1 CiUSlI ^ J*ij ^illj ,&n ^ u-i^VI 
Ui« ^» ^a-j A>» Wuj c^ 1 ^Mj iAb» c^j 3 ^ 

iljj (jill JikJI J 'OhH^^-H CxMU *A>^ <-Ip cA> 
J t^Ull <jjji 4hJ cf^ tUi^l t> p\£* JSi Oj^J OJjN a*** 3 

julli j>uau, Ji^ii Salic. Cil ^j^I ^jlc QjjJ £2*Jy&\ J^-Vl 

!!c_ilu£Vlj o* «^ ji— » ciUSaSi ^ juli fLtt, 

•>*J <ii>all 0-^0^ (jlo- U >j *-u>illj <^\xA\ i-ijL^ll 

.cailjallj 

(jaUI jlL >*- LfL* ajjIL ^ijjVl j>*Ji tr* *-H ^bj^l 
04-icj-*3iJ 4>«J1 Iaa otJ.il ^j^ll 0-»XAo j ^Ulj BRCAI Cil 1 ; ; 

<J~ oil) V *iUilj !!l jAV^Ojj-^Io-IjJ 

(>b-*' u' u^s ^* <f j ^ CL^ tn J 



!!? r mo 4L- J 

(Jlk Aja] 4-Jl-C. 4 J mi jl iIaIu tj^j ■> all JAC Jo 4-Jj.i ^ 

jU^Jl jL.^.j^jjSlI ^ JL^>] (Y) ^^jj^ j»j Jljj 

^XucjJI^illUkj (XY+ ££)>j LJj^lj^^lijjjSiJlj (XYY 
T^Vb Jbj» *W J-Wj *-L>^ 

<jc JSjJj U jl (jnj CjLuiI jaJIj iLUjVI <>• Sj-lb t*Ui Aju ^ 

W M» SU* ujA^ (XYY) JSIjjl! Jkll ^jaI ^ilt JUjll <> X m 

J|jA*1I ^jUI J fj^ fjjj ^IjjJI 0' **X ^ 

<jl ^ ASjAa aJj.5 t*U j jjj Jli. Ajjjjll ^ 

L£ t3LUJI »j* t>u JU3VI 0' V) £-11 J £LU* r ooj JcliaK 
r j\u\^ * A £ ) ^J (jLliJI »aa J Jk i^V ttull jj^i 0' 



* i - JL (> ^Aj li* ^jjj i til jUI i^c. oh; >ll a_j-aaI 

J] J*-j3 tfiM jAj lJ^^* 4* tot* io^Ij ij oU»>Jl 

£3AJ ^ l+U A*jJ Aj] ^ iSJ^ «^jUI <Jj$ (> 

. ^jA^ <ii J friiJi jj-il* jUki ji* ii»ui jUaii >»u 

^ 1 ja*1\ t> JjVl CjIjIui (j»L4jJI ^ JiUI ^>t Jaii Q.j>i«Mt *LLV1 

^1* i±iLj? £jL*il» Ijliu ^jj Je. \ W Alt ^Ijill 

ftJ j ^ILiJI CjVU >^Lij «-iVT V oUi jVI 

>i Vlj o-Jjl <j***i JjVI 0' D^J ^ ^A^L. oM^lj 
•t^* JS1 JjVI ^.jjllj 0J3>* U ^ ^Jf- 

» _>ilLI r ^i lJ j^aiI! AjAil UaU£j ijVU o*^. JjVI JiLllj U^U <J£1 



mm. 



.^ijai jo j& jetton ,> ijf 

. l«j Oi^i u^V ij^-j>V Jill i> cih^j jD-Vi IpJI 
JLL. AJlj LUij shIj^ i ^ J J&L ^ Oi^V JUVI cWj 
jU. ,Uj ^ ^aUu Jhlb, VLJI cbxJI Jflj > uifJI J Uu J\ <ji 
^la j2\ ^\ »UJ, ob^a jj?ls iJUU *k£U ^Wi 

Jij ^L^l* '.j^ AaSlj^ll jUlAl »l*J 

>.VI ^ ^^ill, t-i^U Oi>*^j c**^ is&j fSUS3 J 
Li '435 jlL» jfji— UaIjJI J*jJ ^ itujjiM AjLli <i £L£ jaJ 
Jfi ljU-V <^U) J\ jj\ JLm1\ uSkJll oVU j^iii 

wljill J\j~c- «>bJ jlh^ r u jj j J*Mj ^^fe- 
u!>iii t> £>ia]»j u^-n J^^^K^ 

^blillj <^U1I cjljj JU ^ jL,Jll CjUI >xa £j>^1Ij . JU Cjj-h 

Uij aSj a&Ji jjL, v§i c»iiiA J 

(>! jJ i^lUj % W J** 31 ,J,liJil, 1 (lW x ^P^) 



* 

tlibxa. <CtLL A^SjUtj ^AaulsJI «Ua.bll ^ ^b^VU 

... (QTL S ) 

^ jjj <^»U1I (QTL S ) £-^l>* cJlAl^ (QTL S ) ^4 

t_4 jUj & Ac J^U. (> S,l jill ^UJI QTL S ^Ij^. iij*- a^UI 

AX-LuUj "V ^Sj ^ j^tjj&tt J_U-ajJI ^Ijill (jio jll »AA l>a*a. Jj 

Jii^o-j-ll !>UU Ia] iijM* ^ CaU ^I Jc oUjaII 

. (>JI jl£ ^a! j4^j ^ ill dementia « JiiJU ^ >*j aa^Lc 

ujU! J -SujU- <> ^Ajcj r \ \\K Jj>j1 j^-i 

•jAilL 3J£U. *1 Jj) uilwi£t (jc. Psychological science ^ 

u!L M) j (juj+i AjU^j J.T) *JjaJI »aa 
<> (<>-jA-a L.N) <Jjj Jjj Jjji tx>*^ OiA bi^ilt* i> 
O- ja/o» J] oUj UjU J] flj&iJ ^ ojljjK 

iij^j CjbiaJ! <> £c «J&0I Ail IjAUIj -ukiU! SjAall 

L_ula ft ^IjA*. £fuaXu liujxj J jill tiljLi J& JJjbll ^ <JjJj ^ill JjAll 

Ulki ^51 jjll Vj^II »AjA»i! JJUjIIj j>w Jc c*U jaII Vjo-jj 

j^^l <±j±1 ^4 U£ ) (jryU J2U- J ^Jao jl>^i ji r J Ajui 

c> ui^ll ^Lull JSUjII jJLj J] <Ah AmVI 



LjI jjJI »A4j jrtiill jjill f+J ^j* >x*ll <JiJI ftljj 

Alua_x jl J?j1a JjLn j) <JUJ »l tjrfi^Ali L^Lk j^lc (JjaaaII A*J l|UfV 

.AihkJl ^IjJI a«j Loi I4J t«U^ fjjj £l) ... V U1 J j*i 

J tr A-»3 »A}Ax. ») jL l*-^ jl Jl Jf- L. J£ Ail 

.^UaII £_l>** <> CiLjLj «JljUu» fjkaJI WiJ* 

(JaaJ Ale- 

Lak£ Qj£> jV jjjj jjll <oljUlJ j <liLli! CjUja 4ja1 jl jJOJj f>jit-a 

ntj (j^^ull Ia4 (Jttf* jl iV> ft HI Ijljliliy ^jl _>a, CuljAc. 

. *L*ll ^ a» 

aja*j a*j <jj : cJjjjj « jjljli .^1 Aj Jjjj <SLi _>isi jAj _Y 

^3J J tj-iJSJl u-AjlfeJt (JfjlJ^lli 4^ljA«ll ClbxaJI *AA £f>* 

0>-^ tr" <J*^» J J° ^^H?^ »^ jlf^J j . L-*l>*. 

!! GjLj CiIU» L»k£ IlaI ^ii-jtui l&A, 

»Ij"U •> AjjljAc Cj1\> > Jj^jj AjIc. lU^-fc ^111 All JaL -> 
<al4J JJjjJ jju AJ CjUjjJI »AA Q^Sj (jl (j£»-JI ^oJI ^ 
blJ aLU j^l iiiliuil ^ t> l^ii jl III J^j ^li T » jiL £jj.i*J 



it ^bjll ^o^l^ ^aum 

l+J ajjkU <UjL>i^!l .jShj ftjjjjj Jjliidll I JUj . Lli a >lL5d 
^^Lull f LlklJ t> >J (j-ai-i ^1 Jlllltj L_i^La] ^jlj^ll 

mm 



4— 

^cU^<ifu^£A3.. f Kv» .. l-jj — iu.. J£b ajvi # 

,ljj jS^jj f£.U hiSj-* ^ U jfcJJ liuAsJI o-jUj J Ji i3f- 
^4 VI <5x$J jl,n..1u,4 jAj fjltflt AJX. ^Jl jjiJal /jjl^ill ill*- VI JlLt j> 

a-ajj 4j] 4j «,L* U*j ft >Li il4 ^1 jaVI ftAj>A <y tiUi ^LSj sx-xjull 

» 

i^Ail iucjVI <nU Uj c^LJI JUiJI l«lJ ft jAJI 

V) r UVI ftlA (o^j^jiib) tr^UVI u-Ai^l l+x-jJUJ ill 

. (JJj J£l j) a^lUIl SJI4JI 

CP^. Jliu ci ^ki ^Ij cjVVI 0* U JUj>^ VI <^U^ cV VI 

J\ ftljij cjb^l *±*u«]| b^lj 

^VVI^Il-j U^jIjSSj^I^^jj J£ jbjS^i IlaJ <Gl 
UJ Uiaj4 fCAij ^Ujyi jUujj i^AiJ ijjji. j^i. ftpU^j Ja«j cjVl^uol 

/ 1 / m r i>vi ft^>?-i oi^-11 sjll. p>h 

frit jr jl33ll . . 1. <0 U*j i(>jll (jUui yUJI ol^j * ^ 

juiai ^ >*vi ^jaii ciUjx^yi ficj pU^vi 

pUt jjLuV j (lit jVj^ll cjU jjL^ jjiij ; ^ 1jVo« cJUt 
^u't> ciljli j-jib ^ tr M\ ^1-xjSyi ^^iiJI o^jlij 



pUUI ftj>Sa i£aiL» OJjj - f l£» f-u»lj «-i>*J o 0 ^- jW-* 

J^-a jjj (network) 3 u.n«!l CiKxillj ajjJj j j! ^ £ua 
n-kll <L>i ^ i!j\SjJ^ - y^UijJi t^-uu ^Uj Jvi Iaa tWJ 

^fca* J^k* CH^3 b^US jH^jll *LL pl>V! J 'A^Ji oUj^lj 

L»Uj (^jifiUju oj3a*j jjJ) .i** futy |»j Alkb Jj>a JJLiall 

JjVI lWM JljV VI l«J liAj J-l>u <J£^ jJtfcll >t iuu <Gla 
JcajjaS »aa <>» |*4-u itiiA f^jlij t£>*l JW*^ V*^- cJ Jj^j 

,3ikj a5j t J-ub^I <^jLL4 aSj tj^o^ <5jUm <L_>Ul ftl^j 

JU*lJ Jfi. ^J>.V1 frlj^Jlj 41* diilj Jla* UljJI -UI^L-I 

^LjUc ^ 'e t U^ J*JO jAj »^X.LJ ^U—Jl C_i Jib jl+aJI 



pUUI ftj>Sa i£aiL» OJjj - f l£» f-u»lj «-i>*J o 0 ^- jW-* 

J^-a jjj (network) 3 u.n«!l CiKxillj ajjJj j j! ^ £ua 
n-kll <L>i ^ i!j\SjJ^ - y^UijJi t^-uu ^Uj Jvi Iaa tWJ 

^fca* J^k* CH^3 b^US jH^jll *LL pl>V! J 'A^Ji oUj^lj 

L»Uj (^jifiUju oj3a*j jjJ) .i** futy |»j Alkb Jj>a JJLiall 

JjVI lWM JljV VI l«J liAj J-l>u <J£^ jJtfcll >t iuu <Gla 
JcajjaS »aa <>» |*4-u itiiA f^jlij t£>*l JW*^ V*^- cJ Jj^j 

,3ikj a5j t J-ub^I <^jLL4 aSj tj^o^ <5jUm <L_>Ul ftl^j 

JU*lJ Jfi. ^J>.V1 frlj^Jlj 41* diilj Jla* UljJI -UI^L-I 

^LjUc ^ 'e t U^ J*JO jAj »^X.LJ ^U—Jl C_i Jib jl+aJI 



cTj^jjII £A-J li^Aj <*jL-oI JIjO > ji (juAlj e_____l JL» 

IjJLlJI Jll^J (JiU j-tuLJ_-> 4juu->*J j^ilaLJl JJ jjU^l l ^X-U-a. J UjX» jj 

jjy^iii jo j^u Lj>i ^f-u- ^ ^^l>^»^ J W>L>^ 

<j_a.Ua Allau 43Sjj«-» J JJ jj;-^ AaIkJj .jil«-Jj \^ >^U-->] *_UJU 

• » 

U-Lla) A^iij dj j__.ll # blj <4UO AjsljJ ^^11 j-u-u v__l jj| j c_jI jAi*J j 

jjji. ^jcj ^_JI Jo^iaj aj___J! c__VU-a_Vlj (jiuill Jt«"i (bio - sensors) 
^UiaVIj ^iLl! Jo J*b ol^j VUIj ^ j3 ^al >* 

. < j_a__-_Jlj ^jb Jl__a_l 

^^yi JjL j 4j blaJlLj A_uIL)_>jJI fCuolbL j_ui <]_»-. <jp. Jjil-i jA j 

^yJc jjjji _u Jo Jl fclA^ ^ U^J 

jj-^-u ibjjjla JlijLi <*w»U (>• ^jLfcP^' f+^b Jc-j Jk>-1 

* * * 

J>»J «I1aII JLu l.ljA JJ.JJ. fjJJ AjjUaJ <J I I j-jjJjJLjI 

Jjj* j_iO djjjjl! . !! <_aiu jAilL 4jAjU dUioJ Clljj-_a__JI ^jV ^j^Jll 

IjjUj !I fj A 4MV AljjA Jjkll <3 JAA ^>t AjLj C^Ali fl ,ji»J Jjl-Jl 



<+± rJ i*ji uuii l^l-i j^ii a^u. t> Uj.^ fcJ ^i ^nij 

Hi ^uio* LjjLkVl IIaj .. IjiUij t-ij^H <«-*Uj ajjLlJIj 

(JJjla 4> Oil* Al>tajj A*i <> A^i ^aJll QjA^liilj J "U j 

ao^I a£^ ^1 Jj'Lj jj^Lil j-ti ^ j^l ^ aII ^^l* ^Lul uiNJI 
(<J ijU (jUijJi aLa*- a«-» i^jlij (ft\£UuJI) (jj^la Cjjjjjll Iaa Jul 

Ajfuaalt A^A-ill aAA JJjkll AJaaJI AojlmaJI illlajVI t> Ac ^taut JaC liu* 

<Uf> ;riji>ll Vll j^i-il ^ tsf~*lt (^b^l 

!!! jid tjj^Kll JSlI Iaa J J^L jj^IIj 

AjjOa tlllilSjJ JarJ J_jLl* JJjJIa^ ^14ioJ j^lc. loll* f Lalult <— llu^i 

*>£lllt CjI^j l+j] i_j jjdi T Aj^lolalijll^^UblLUilj.. 
CjI >-jj| jail J^i«u jilj *a*ja*1I d\ j3 JU4S11 14J jjjj ^allj AlliJI -U1UI 

jl Ajj i«i r. AjjUaj^ ilibSj-aJ &>£L-ull lAjk <j+ A_c jWJIj tlfJ Aj j£*ll 

Jc ^IaS^U llA-^WM £*A> SjjI jjll a^ai^I 3 nil] Ulu^t ujbjjj^ 
•>4^V^ Al jLL* 1 Qji j ^U.] o^Aili i^aJI ajU jll VA*^ 1 ^ 
a^jUJI j—UJI ^ JjVl ttU» .j^Ull viijll J> AluOuull 

cjlj JUJ ;juJuM ^L. >JI aLU_« ^ Ap^ jlji jUj] . . A-pliltj 
..AjjoaJI olilijll j>» «Ukit ^-jiilj . JtiiVl jsu-a Ji* JU (jrjik** 

Ajj^c AjjLax£ CiUjja \| Jam t Aj.a.1 j Aj^oa. iliUU j JjVl £ jlli 

uililj iiUjj i euliUI AiUj cUc dil^ i^lL. iAjSbS ^IL^j iilX-k 

CjIIjj^ JuOyj i<x*£ Aj^a aSU j ^\ill ^jlllj o-SJI J CjUj^iyi Jo- 
A_lu.AU j3 (ilU ^jjjyi oVj 4 AjjW CiUjjyt JL> AuiUj^j 
U^jlj^l (-U-U3 Cj^UuJI j> AjA^. ^jlj ^Uill A1r.\liT.y\j t Aill^t 



* f * * 

J ^Uyi j> JaI ^i—iui jjjjf^il oIj jjii. Lis <±u* 

* » * 

.eft 

f jji p aJ Ja«^ ^jUij ^ji^i j^ii o! 'jx^ J^j 

* * * t 

(j* *l£j> jA£l l ^J-ui j3 ^jl t*lli Ji Jtl» t lAt AJLlla. £fualui 

<juii \ • • • AJ33 aSj r t mo j ^uyi 

aW* j qq^ JL-j^U iilijiulj £3LJ Ait -ua Jaij J ^ jUi ,«i 
(> ji-u^j J gVI ^jVii «<i e. mail 4_jjj>£-iy! JjL* J\ Jo jaLS 
Ot LujjLillL Ceneralmagic J <*jbll gtalk <> <*\tu\\ CjLaJJ! J^Li. 
Ujjii Ja J^L, 4j1o ' 'j- j J T rJ J! 4>a1 ^il! *-Uj>£iyi Jit* jll a Ac ^ 

J] £ajA_JIj U3 AJ Sj^LlJIj iAiA-aJI 4-4_^>lll jj tilllA, f till 

^11 <uLUI ttll Jjljp yLjll U^jOj ^IjjJI fJ L Uiu V^Vb 

*l)A_a^lj J £lkL-uU Ciljly. O JXk Jj jLLlll itiA-aJ-Jl J\ UjjJjj 

(L.H) ^ >i jjuJJ J AjIjIuia Jo ^Alu-alU »±JAaJl 



* 

jrjAii Ucj^ SjUyi . pUiVi ^ 

t> ^fifl jUyi J j> UljAa. Jo Ai£\jj fjcti jj1«3 Sj^ua jkj 

I4IU&I J a >uiVI ,l£.Lg vluj J£ Jjii**JI J JkAuJ >tl MM itulajj 

A*a (jtjAj j>j !! ...<is Cijlx. t>J J .j^l JLuoj ^L-j jjjA^j 



QQQQ 



tjVili |JLc •AJA-J. » JjJ (^AJ A-*J >11 £j>-^ frc <jh-kJl 

JjVI tiltlA j Ua Jj^Jj U&jJ llj^ji ^ <>• <uajH\ ^y-.'V ^la.j 

IaA AaaaI 1aas» j^Ail <LL*Jj tlilc y^a jJl ftA^J 1^3 AjlUa 

CitiUillj O^V 1 <^ ^ -V 131 ^ <J^ <>j 

«AjAe CjIjIui Al* U jlj-J 

(W»r.nr« RobertHook) ^cj^jj J 

4ik r l (311.1 <> jjj Ukll ^sKll f ;a^j ^ill 

tjiill 4*Lfl (JL-ajj <AAklyJ louj J4> 4) qM\ (J* <uxaj A«U Cell 

<U 4 Hollow chambers <± cA j^a. J ^llk ^ (jjSli l+jlj 
. Cells Ij^JI r I Ifie jlLtj lM! ^A^t jIa^ 

(>JL«Jl aj ^Ic Celltheory <JLk!l ^jlij ^ Un r U ^ij -t 



SljUl ffij uaJU 

True Nucleus or Eucaryotes. d^^ayt+bye-.S 
j£ ^ CiLjI-fc 4 AjL jjx. tj*^>»-j 4 eL&c. jj % 
.£]] . CitlflM, oUyi l+U, <xJI cTiUSlSlI ^ ^ 

Procaryotes or Before Nucleus 3<>tftiil$i U^.T 
CjIjSj a! j>ll »l cJULllj Uj3^t l\ L^j ja*>* «Uc. 

. . IfJJ^jJ ^ 'UrtJU 5i Jkaj Ajlill pile oajill JaSvWl J^fci 

^ ^j^il ^j^j ^j^ao-i »jL» »1a Jkb ^j—jj 
. Jj| <jM ^blU, <»U4} (J-Jlj iLaJI JjaJ f U j^-j JSlj £ll 

Somatic Cells IxWb^.l 

• • • 



Germ Cells ^Ifi . v 
: ^ <jLball L^JIj 4j.wJI yOj 

f L*iiVl J& i j&\ 1.31k ^Ua <£1 . iidijlj J&dl ^ U.naj 
<L*1£ ^ yAjljjA* l^Utf! Stem CeUs ^Vl L^JI (/ a- 1 2j 

3aa32j l+L» SiliUi^ 4AjXaJI CjVjUJIj CijM Ujj J J 4 fall 

LXk a£> 04iJI aA> Ja»31 ajW Ch» dji 3-^11 

IfLjjUj IfLt t^liluiVI £j!Lo Wall* joc-j tjj^U jjfi. 4ihl> 

s (<£b*«N) ^iJUVl f U«L VI - y 




Somatic Cell division (Mitosis) 

Alt ^j3Lll ^aJ! <>M Qjfi j jxLJ! ^ L^Lill ^ -^Ujl ^1 

Nucleus dl$tfl 

: AiaJ^lyA .Ijllli.^l].. •0>^J ( ^-'<^-^^ A> 

. AjliJl ^aiL J 

* " * 

.AjUll I'lVfcjn U JiaJ ^331 AjliJl Ujii-JI AkaJI lljilU .0 

nr. v) yi-sv ju^ii vi ^lov 

J UkiJI <jSI j^l! *4UI »aa ^1) j-JIj UJ ^jjj 

ULij 0*s3A U^ljS l^i V] U^lj L^LiJI ^ »jU .1* 

<x>\ jjll »jU jl! JUtij o»UJ! l*U\ o+ 



V* '^U ^jjjUUI Ukll jjaj ^ill >jxJI JLJ! ^ 

(DNAUaI!) A_-uIjj1UjUI J Mitochondria bjAj jSj 3 j J ^ r. ^ 

* 

4 1 . ^ <i-aJ>Jl fUiiiljj ^ojjjl ^3 ft.ij_a.j_A \^Ajj_Sj2j_« uitf > * * 
.^jl*!t ^Ijjajt <> ^J&l L;AjjSjlx«.l .JA& JpU>>\l 
(/ ^lu-JjJI ^jaul 0>HJjt J^>» i> t3i> » -Sr 1 

ubiquitin <jaj3jSujj$.I ^ 5Jb t^pLi G j ^lui yy* . I] d^Uu jiu 
antibodyjI^Vl AaI </ aU_1 l^U JU«Lui] jUJj V»a$j 

ULill) ^I^jJZjJL^JI J ^1 c3o^ aHj>J* M 



JliAA Qd* Ji^AJ Vj^ > 4 (jlSk ^illj pUl^yl L-AfU JjUiUU ^ * 1*1*11 <J£aJ 

a^j^i ^uij v Su ^lji 4> ^sa t^s^i 

uijju CijLS ^"jLill oljiaJI t> ^Allill bjAj j£ »AA ^AA J .X 

Qj£ ^illj >i ^jUII Ij±aJ\ <^L*1\ iiBj ^ i-^jll 

. ^ Jilt ijUl 

J (jla .^IjaVI t> «-ifui33 CiLijAj jii-JI Cj! jiUI CiilS 

Aj>iJI dlj> c-iLuuVlj <£\jj\ d>*-"Vl jx- j^-iaJlj (^A**jJ! 

t> ^j>ll t-k^ ^Ic c^itU i^Vlj CjIj jjks UKj <>jl! >. ^Ic 
^illj ^LUall L^lj i^^JI 4a5! -^U ^ ^1^11 ^ 



t] ok (> o^i* oAj ol*-* fc* 

lit AillkJi Sj^xVlj tl^cVL (J (> U^4^ 

SjaWj *UuV\ ^luijl <jUu AjjSlJI £ai*J! Ail ^La ^ <>i£j>«li 

^le. ; jAii! I4] t^iJI ijj jljj^JI cjI^I ^ olj^I fcluJl JljL 
A^jj J*4i U*u uiijSi ^ J4^j ^ OJiaJI j-4 pbj! sUaJI Jljli r luilVI 

WLU V^U^Lii^l j-i J 

lj^jU LtAic .iUll Jit ^uiaJI (> Jj^j jA ^LuJuVI ^ J.41..Q 



» 

: <j1a*J 

a*j3 ^Jl L>3UJL Uj+jA CaU^-j^II J L_iUi£l ^ > *\ • Y 

^lcj ^ill >*Lu Aiji ^juUjulII frlLj^iJI file Aaj ^ ANM <Lm -Y 
t*Uui ^ AjAjAuo L^Ll £4 ^ j^L j2iuJI (jc JuaS j>» Ai£-£ <j& 

. jjL- jill i>» * jj£ (jk. (^jlaj Ifil J j (Nuclein 
ijjaIIji ^Lll ALmljj 0 JjV fjJ ^IaaIuiI ^ ) AAA .V 

J ^all U|>'hj A. levari jliJ ^jaJlj Joe - Hin - Tjio _>jj - o^a 

* 

A^WItiAlUj>U ^^AA-./iO« (JM«)^*^iAi#>» -i 
^Ulj J^aj ojSjlhII Iaa AoaaI £*j3j o>WJl ^> a* ORjJi ^ 00 j 

.l^aLlij »bi ^1 UAoLoj(ljAl!) aj5I j^3! 

.no. 



^ ^jlU ^uij (^SW Ujll) U-ujj (^IjjH 

^JAJ^I ^A-Uj) CjU^I Aj>i0ll ClUj-jAjjSH £jjl»J 

tall) ^ ^allj feUI) Jkb J£ a>w^ 

l> fJ-« >*JL>£ <JS LlA Lipids ^ tQj l Cillu jL>Jj 

<jc. ^ mi^i L*a j Chromatide ajjL» jjS3L . Aa| j <J£ £j£La1-» 

lj+^U ^-4^ <jlill v!jL»j-uij-»jjS11 JIjc 

Diploidno 

^1 JS tyj (Y) (o-) j£ -u >Vlj (X)^) Ja3> 

. (xx + ^sii fj-j-jL* «) yji siA ciU^jjsii ol* 

. ( YX + ySfc r j-^ £ £ ) ^ Uill si* ^U^jjSII ^ 6^ 

(>» AjU ji» ^ <jUiA CiU jj£ jrjj JSj Homo logous Chr. 

. AjjIUI ijL j« jjSll l^i (/Au u ^aIIj l-u^ Jill 



^ Sl^lJ! cAsl^l * ^ VI ^ cAj*&$ ^aj 
<jLM Lj^UJLu .oljLjili jAa ( £ ]UI).»&jfl > £*& ^ C UUI 
^LuiVI jajJI ii)L*j^j_^jjSJI ,5.1c. i roi ^-Lu-^VI jl oik j «1 >U 
tjjSui AjLbill ^Vl LjI^UHj ^lljiil ^L-ij) cLj^a. A > jVi idljj Basicno 

. ^Jit ^) (X+ ^li 

A j iyWll (JjL* jj* yjk jV till i j Homogametic .J j ^Cjl_uioj^_ill 

11—1 (Y,X) AouiJI ^Uj-u^j^ll t> cj>hj^^ 

^slj rJ -j>i tY) 4* J£ j-jj <3^1I djUr^aJI t> >iVI » i.nallj 

.(Y + 

Heterogametic CjILuUJI <lIiL» ^^oj j 
(Haploid no) 3 mm mil <c <i^\) ^lA^VI »1a ^^uu j 
La-U, ^» (X)^**!*!! ^^.jjSII ^jj^ £a> - 

I^jSjj (JalJI Aali^ JAjJI JaJSj (X) y-laJl fj-jjfll <J L^U £-4 

Oji <i^\ £&\ji*l\ t> V> ^LWb ^Vb 



cdlilj <AiJI UL. Ajllcj >j1*jj 1!! t^UUij) <iiJI 

£jS <> »>L£ t|Je. Xj»jJ 1| irtlK^Aj l|-u£j3 liyuk fa . jx-»jLill 

i^|>> jju. UjjLj ; jtji* ; >l&11 jjl ; ^Lk 
<Ji#uj j^uiJ <>» 1*1 ^ Ltj Aillt jac. j>» ^il^ll 

Iajjj ^.j^jl^Ij ^U-ijj JjLM i> 1* jjl) Jj—jHt> 

sUjll .. j Villi f JI4II o-ljJ *k>» J>^ll ^Ull 

V^A^uO* Jj ^i. V|it ^all 

j+te <kj>jAll ,>! >cl cj^ & Uiajj i^3jfi U^ifc ^Ujj <3L&ui] 
ua**a ^Vl £>^- (> ^i-jliiJi JjL 4> »Aia ^Uj oljSfl *W 

>J UKj iuilL >J| Lj^Ullj ,1^11 ^1 ^IjS^LlaL^j^jj fjjjyt 

^..iu #j^04 Jkij <i j.MI ^ <A^\ u^jmZ Vj >-oi» 
l^Uj r< icj Lxiill r Lo3VI ^ ^S\L>Jl L!*iJI jl>«i (> >« jAj 

Cytogenetics^UJI^iyi 



. ^jIjjII Jk^jj Ax^VI £j!> <-i ^ U*'^ ^Lill 

. "blXUk AL-tt Jj^ Vi) 

iLJ lilliAj . *LbSU l^Uljl He. CjIL- j^lkl ^^ai (j^ajJI) ^auj 

. PifjaR (£>3Ua (^lc- l^iui! >J (^Ic pUkll l^lc 
diixj JjUm j^lcj Cil jj Ac jl *i£>* * jU^ <J& 

*<£>?Jl Ijlijj Ikk A-LjLj Ci£ >aj j Sjj jV jli* j-uJl 
I JXk (> Aljull* j> pUkll ^SLo Ali til*, ft _>Aa£ Ac ciJjjiJj 

IdU £L3j CiL^, j^jjSat J^likl i> a^UII <>l >.VI a^IS jioil! 

. CjU jjj-jjSlI AcL-J AklsJt <*J>lli Jl^. cjlSaSI 

lA» '<s*j£*" JlAi OaaiJlj ^jloV ilu&J jju^JI ^4 <jAbl« 

(jjLuLJkj AalAlllj dlj^ill lij^j c-teZ- JSLi ^It A^t >4^j 

. J«K» ,411 jjyij *bVI t^Ukjlj A3^ij JiU I v UiU-l 

nm 



i*U\ JjJ i 'M L4JIJ oU j^lij iliLuVl t >.>xl£ iiSUAj 

jUlJ I4I4J Ajjljjll ftjUll ftj^ua ^ J-uajjl <^aJI Aa^VI ^jAjl fljLLlJ 

James Dewey Watson Ou^lj o**^ : 
Francis. Harry Compton Crick «iljj£ ^jtouojja 

Maurice Hugh Jl£iLj «4lP->* oi;>*» ^j^j ^jW-aM 0* 
U jj-ij <j j\ > \i Ajj^jJ! iLj-vill ^ ^Ubjjj ^ILt jAj .Frederick 

. J\ jjll bill ijji c^jlS o&UI oUU» iUy 
: ciUtfVI (ill j * jjMI ciUj, 
(z-DNA ) Za # .tii JIIjj I jAjL^ll t iA-KI U V ^ii 
iju o^j OO 1 * ^ ^1 jLuli ^ill 
^LJIj (B- DNA) r l| cijj^Nj jb*JI ^1 Ua!l <ili«yb > cilAiSVI 
^jLulij ^^uoll ^jill Jujj r lc cxyo^j 

(^51 jjll tall) j^I uU* Jj— lull lu. j*iJ U blj 

<SkUI £jUjVIj j^llj ^31 jjll UaJI ^ilitfl ^Ic »Uj ^ l^ii i ? v.,i 

Molecular Genetics iiij^t^j^l 



4o2Uaj3I o^LcUjIIj £&£jj4\j CiLo>V1 <m! &*+Jj cAu_aJ J*a 

M ^ (D.N.A) j (D.N. A) y^ii* ^j^L <-J£ ^aUj 
j^-ui^jjjJI i^aAAJI (j\ Deoxyribo nucleic acid <>• ^jVI XijAzSfi 

(^j> Uill »<£>j CjU^uaV, CjU>uaj RNA *jL- (> 

<J£j dit^jj^jjlll ^ 2 jji vlili^j t>» U^ll vSjij Double Helix 
aLjj j-» j AjjUaiS CjLS >» V o* lo£ j3j (nucleotide) ^ijjK^u 

^ L^j^i y*-^* jk- 'S^jl>^ *t£>* : </*J 

. «4jL»L«J» »(/>J * OjHJ i/^Ji- 3 ) OHJ* ^Lp 0** 

( Adenine-Guanine). (G ^1^. t A^pjJ) 1^1*, dajja •i&li -> 
(Thymine- Cytosine) (C ^ Lai>Sj« ^ T ^awj^ ft^tli _t 

<3V <iii*J>^ ^clji Uic JILj, 4 AiLa.jjiu JLclji £ Upla .•. 



La pliuAiJ .h*SU yfAk fLu jrjj>3l oj>JI J£& Uj^Ukb 

CjUj-x .lit A3j CjUI ) • <J£ A^Ju J>». ^jjUlt J&Jl <£^Lj 

Oh^ * • DNA 0- ^i>^» (> ^^*h>hj ^hl! 
I j U^ll Lai-j LaAj li.il! ^jl^. ^kj^i ^ ^U-llj 

o^^ij 0^ W ^ *a*jd^ 
i^jjan o-iij <js oJi w)j&3 (agtc) auji^ 

uil] tv >sl uJjfl Uill ^jJi JJsl\ \aa UpSjl hjl ^iu 

L-uj^illla+i V*aVI *jU G,C,T,A t-ui^l J V) 

(Geneticcode) jjll • y% AJ1 ^jj^Jl £ jttJI 

V 1 ) V*^' CP® b*Qj*^ > mM» 

*3U -u»ii J>*. U&L C j^> cJjl JS4 ^k. ^ ^Ijjl! U^l! i^ij 

3^jL£lli o-LL ajS3j >iJ^ o-LLV ^IjJI J^pM ol J&k Ji^J 

(Kilo Base) (KB) . gji^yi U jL^Ij 

- >XX _ 



^Lp ° (/^ i/J 1 ^ -Aj (Ribo nucleic acid (RNA) 

^2a^ig ^Ijjll SjUIJ r UL[ Jjt £ij3 JUL.! 

Ch-j3T-A Qui 

. J4&tj JLj^II a^jj^I m\ jill ^jb5 

: Jtiu 

* * . * 

t «-J jju {jn jf 




A- a^j^ Ljljj aUiIjj V^jJ^ 1 -Mj* 1 * Urt jrl>ijVI i I » DNA J ^jiM 



ejj-ua 4 ■■'«*» (^Jjiil (JIbm^JI £U*il ^LuOj^ lAA . (A n n-» nil tj^UJI 

JJ.« < (Joa. A>jj <jU ^Lllj DNA £*-bj UsjX. AVi j .ii ill Ittlj-a. <>» 

4LS \+A ..plkkVI t^MJ iliA^l AS ^ ^ J, j£l .<Aa»1\ *AA ^-UjJj 
<£>J »Aa1j Ja-Jj JajIuU <J jl»J du^ aJjIS Ua 1^1 

CTGAA Acljill l_ujjj jjji J <> Ua^Ijj u^j>. joc. 

. CTGAA /uli 

» » 

^Xid jixu SA&U cK-a c^LJ »a&U (jl ^lui £ia*L» <js)>> (>*j 

Lj>i ^lfc tJXaJI ^lft <JjT% * <lklt ^9 ^ji^t^l jjfr UaikJI IaA liiA*. Aid 

ji v-M •bs ^ ^ jji* M J <> >iij^u» 

ula. U yjl jljII Uljli 41 £ja*. Aiai j^lblbj ((/jl<JI (jIjUaII 

o'j^Ij l^jjfl a& J jA a^VI JUa»Vlj 



jxL aL* jj^L yl] t/^x-i jaUJI &*}\ Iaa <jl J . Yi* Ax^ll >*h^i 

• * 

jjUII tkJJl Iaaj (BRCA2, BRCA1) r jJA jj+li ^J] tf Ai >iL <d 

* 

<j>-iL J£I XaIj J^jlaj ^ jb^jj 1 jl tlcli JI.1jJLJ 

AtLu U. (CCR5) {Jj Cil^JI (> ^ji ^ J>»S <ujjjl Jj— 1 

^c. j j^yi o->^ Ull ^1 jj, VI jj i hi <jaU i Ajj ^ 

£L-aJ ^ili CCR5 OJJjl« 44 "'?J L>*JL>^' J U n!>1 ^ J* 3 

y-Jtj) Macrophages f&Xdl ^It V CCRS jilUI <> 

t> u*jj*M ^hlljj (>l>&i j^fhl ^.jjj, 

tillu t't^ ii J diiA jr^UJl »^Ji^. (jliT {aa Macrophages il\ 

(jujj-ii) HIV (jujjotll Hjj j! gyi (j^L jjSiall ^Ic a*i*3 iUji 
. jjll ^a^JI f lAilu,lj CCR5 o^jl^I ^ J (j A« V 1 
.i-J t> Ixajj Aiij Cibjjj^ll t>» »j_cLi yllj-a. tilli^i ^LJlj 



JL^Luiy i_ilti£ ^jLJI Jaj^iJI jMiiiu ^Lu>yi »1aj 6 aa 
. ( Jail) < . .^A 'jf J)l > . . tih» c X-b ^ d-^ ^L>iM 

d\±i <~»UJI Cjlo^yi t+L. *jUJJ d^jAjC J. dlllAj UiJl* lilAaJ ^1 
A^IL >uJI jjVI OjSj UUic AaaJ V <^jAa> t>Yl} IfJj-j 

Ujjaj r yn ^ c x-yi *io>] jii ^HjU^vi 1^ Wis ^ ^u, 

l>» (j>>£4> A>*JJ 

^illj *Uj J VI CjNji i„ ,11 jIS ^Ij 5*11*11 a^u-J1 ^ a* ^ 
^i^jl g-jj^u* r 1^u-^ o^llu- cuUtj Oiiilj o^^l W^lji 

!!..«-4jSj3j 

L^^.! ^1 CjU jLJI 4> jjjuJI t-u^ JiL ^Lujyi *J«llj 
^iVIj .^J! cAtyJI JUaJ »,U1 4,1^1 ^ djjhll *JLul1 

aJjV <*J>1» iLjAak (>• ^«bj 

Alb, t i)^4 lij #t ^, ^ ^allllj iljiBj yill Jkb c^-yi ^to>I 

cii^Uliill »aa ^blb, UiJl^ iJlikJl cOalid 

. m_ 



. • jU-JI » V Jli« t^jUll ^jj> yUd- j 

£ * * ^Ija ^ILII (jjl ,« * ^lc ^.jj Ail <^uall iukkl* rvllr.l 

. ^ Y ♦ ♦ £ ^ It jU* ^J] <J*-3 j J*i^jj Jja^« q^LSj 
<3>J ^-Ic ^ <-Li£ dlii <ijkjiU tii^i >-5! -Ol 0* li 

U-» l|jjt>* <*>J ^lijjlj ^aJI L^Lk <^fJG ^lfr >U AjLjI^ 4 
AjijJ .J J^ij . £Ja5!aJI jl^Vlj <~ ulllj Jj^auII ^JLxJLula UJAuaJj f m>Uj 
Vijj (j rtKlj toL 0^ ^] (/C-lliJI jl^jJI liia^ll ^^Jji (_>^J t/b** 
J-uJl ^yt f ««>11 AjiUjJail <*jlLJl Jjaa^ UbJ JJC. L^Lk ^| 

<> Ji^i g-u^yi <*m <*a— 11 ob J^j 

Ujj MaIimII >uUailLi3. oUVt A^jjl^j <IU jU- jjjU <ji 

^ »jU- Cll t»llU Cut* lj] <1 JIuJ <J JAM <> Aj>J Clu. jij 

jjjis Xon^l o- g^Ul! ^ J^l Afuu ^js 

> • • <> ^ <Ijbj j3 Ale ^UljjijJI ^le. ^1 GU >ll! J (NRPB) 

jjLuaJI ftlAj CiUtyj^Jt *1a Ale ^1 J^VI «JjjAa exit JJ JM jL£ 



£j'> v* ^A* 5 ' r^l <J A *- (/? W ^ -a* v^yi 

*aa <> C>b^>jj jjjk X* • Cjbj >S iic (Tissue Culture) a ■> ^iVl 

^ (j^llaj t ajSiill UJUkCa t£#Jl J ( ^laJI ^ <«J>- fllj £l.luslb 

*Luj]| ^ liiAAJ jl j£o <*A3 ^JjUIIj jAi^pll ilijXaA (-J jlk*!) .1*11 <jC 

UjLa J-j ^Ia j-4jj J ajV pUaJI ^ uixu-<SI o-U£l j] ^ 



jA <LLo ijaxll j To give birth to .i^UJI ^i** <J*-aj jl JuaVl 

* * 

U . <Lua jl+L] jl O^*-* lU*J ^UiU Ajl+lll ^JjJ tl>lbj j^J flAc 

-ujjiSj ja^j uikij ^-oj o^Y* UjU 

aILca] o^s Ajji OH- 51 Sr^J 3 ^ <l£* J^ol jJL^U 

^ .it 1^5 £ C jj>ii Ljj^ji jjkj u&u jUu r ^i^c a 

r^VlS CjIilxII a U»&] UiLo Ja*- U ^ij 

(jl J^jOa (. <i J (111 j » jLUU (^Mj ^ j^oLJl ciljAjj tjfaJlj J jjuo12\ 



0- 0>iiJ tf^b (DNA fljfi lidl) Jhjj tfjjill o^ll 

If .Vr j £4 AaflJJj ^IjJjj jLtJ U4J J3J CjIajj jjK jilll ^aaiO CjIAaj 

^jjLJI Hill J> ^ ^jSj r Uii 



^jLi-»j |JWj cja! j jU^. jl^jj^i ja <JaiJI ajIj^II 

* * ? 

LLiVI) r l Ua>iisll lAl, i>il^ lAu^ fij (/It Cjliu-J) ^ 
t j - j Dominant ajL- Ailla^ j3Vl| JSlti jjll <Ja1«3I 

Ajlj^lt J*l>* Je- jUVI iliLfill ♦Lie aJ Ji].! Ailj Recessive ^-^1 * 

. (ililiiaJl) JaU I4A& cjAaj ^all 

aja* f\c JL\ J4L a^a^. fJi L. 4k* oVI ^jjjiS j^ll v>j J 

.The Molecular Biology of the Gene : 

... * 

t> Jual>i*j dM 4 c^*j . o±*& Mj>^ WtJ-**^ c/' 

i jUI jA ^IjjJt tall J ^lf>V »LUI t> a>a*JI Jji t> v jWj ^jVl 

.1* Ul j^Jl uU - (^t jjl U jit) V! JjN RNA 
oj > <V1 u-j-*^ (/ji^I ^ ^ ^ <^>*L 

*«$XJ UH^ <-b^ (t^ ^3*11 WjJ^Ji) AJAxlt Iaa U-liUj 

•j^j J ( r L ^jJ^u jUS c bJ] a*j3 iiLJij Sa*j) : ^ 



jA ^ ill Lilll JljV o^j (Cistron Qxp-ui-u ^^11 ^>fi<ll 

: l^ic iIia^Uuj ^>i^l ^jiiail LSI >ll (>• ^Ijjl T ^i-j 

Cytological Map : ^jJjj^uJI ifcyjill m \ 

iliAJ Ul J» L*_£ CjL.j^j-tjJ^il <jj Jj ,.nl j ill ^a^3 ^Aj 

* * * 
. Uaik. jl (Jail QjJ ^H^>j 4jlc L-i J«3ll (^t £&«J 

J jU^VI (><»j iIj^aj ^u-l ^L-ij] i j^j *Uii j^l Jjaaj 
^j^jj jjjJb t»Ui jj L*i* ♦IjJ oljkVI okw»JL£H 

Ji* ^sB LUiJI yllpj Li J£ ^Icj f j-j-*^ (Jlo & LjLk Uu* 

J) Sequence .icljill ^bj ^all <*I>>aJl ^J^iill AkijiJl 
t>H ^LaLuJI (jLj^j t^j^ii^tj^ <J£ JjL ^lc (<_>«*£ <l <-ij>*^ 
^ULm-JI » jLli. <^L>iill ALjjjJI ^ f j-j-^ ^1 ^lc CjUiaJI 

.^klj <jL&H CjIIjaJI ^jlH ^1 tj^ail <Lj>i. 



jbL r^^J J,J.<illiij ajjJJuJI cAix±l\ <io>i Jiaj aUj 
2 y.» r J£j CjILjjJI J^x. J (DNA) <£yl]l i^LaJl (>• M 
^ < i.KH b* ^bijj LLi ^ L-ill 1 »j uil! H ^-jlj-Jbj-JLJI 
n • ^ ^jljij ajjAJI dihj^ll lie J Lj_>£i ^all ^IjjAiill 

t i.rtij AjJjl, AjUI ^ .IaIj OjU £jLPJ J iliUjVI All j 

. L^UJI Jib iiiliujjjll <aku ^lokill 

^Uilil r> bjJI £ jjjLAi ^-»UJI t^L^VI CiiASj l^Jliu, l^l^-c. ^Ui* 
5 Iaj jdj (DNA) ^jjill ^Uli L jki >ix. Cil&j4 >4 ^ CiUiaII 

yAj l^ftlJI l**Jj t/ llaJI ^jixJl ^ iil^ ^jl^l 

UJ JUL.J ^l^vi ^ t> ^u-i 

^ja^^lit ^lo jlaJj ^ IjjalSJl yi ja^liJI Ujll^ <^UJI 



^ill ^IjjJI Ui^i \±>*4\ ^ ^ </l- ^Ijj *g;>) 

j^Jij UAlc tflj JW' *^ AlilUll >-U«ll t> ^Ijji u^a} Jktj 

: ^1 &»» UjA M 
^1 k^l U^L .Y 

Cj|3^m j ^Loi l«J3li. (> ,ywt»j <jJa*J1 ^>JIj ci^ju u 

IT Um4j £pJ 



bSlJ 0- *y iS'^J uHW fiUI „i o-S : **L-*y|j 

o^i kuLu i < i>)j Ukii yaus a* «u ^ -g] 

Jj 1 uiJl Iajc L» inactive genes j-ac-j aLJu ^ j ml clith_xll 

^mj L^U. <J£ </ 4>ftj (olL-all »lA CjliLa.) <ij2J\ Cjliuall ^o, 

jfual |j<jkj 0i>** (ji^a-Jj U-^fe >*^j J-kll V^kj V>4-*t 

^ULij^t, ^i^ ( jfuktf][^!ii ^.j !>U jji Jj.il 6lw 
* « 

«£ l?jJj^»j tUjUL iCljJI jl^i <Jl» ijjJjaJI pbjoill pUIc- {>a«J i^a.V 
ti&i (j* Uj>J-ftll -I**** ^lij U-jjij y-iJI ilia-jll jSj^U 

cjUUiJ t^lkij r ,ivi Uaic L|jl Ijl^V . a*jj>1I L!5Ull ,>u ^Ic. 
pV> jt$ij (^j^ol ^U-i ^i) ^u-Ujl. CjUjj^i 3j ? uiiij Jji 
<jlA*J ^A j^II ljUj^JI J ^Aj U^bJI .Ia^ 

jij^iu ^ i+iUj jull-Ij ju-j] <jUUj C)'4 Jt-jyi 

O^la ^-lJI <iiJI r > V U Coherent h*\jjl\ ^> <JLk CiiLS 



-Wo. 



</ -aij ^il! ^1 <j3KM ^U-H cJu-D V (/i lua-JI fJUl t> JUjVt 

CjUac ^j): ^U*j£jjjJll Oliull »l j*| ^ t> cVul Hiklb ^j^JI 



• JkjJ J <^J-« I^IS ^f^Oj If^AMj ^jiul <a11U ^Ullj ^Ull 

: Ajwl^jj U ^k. ^33 cAJ j.i 

J*-aJ Lt^cj jj ^JJ ^jij J£Aj ^Ju Ail LfJJj UXill iljba*. 

Mutation Cjl jiLll j^Ji ^1) £ jjIjj 4 Ulj t<ii** Akj-J ftfjlll 

. 0^ dih • • ^iij* Ail jUitVi 0^ ^ (j4a> «_kii rA -ujI Yn 4> 



Y a] jLk jL-iyi ^ Dynorphin ijjijjli^l JPaH Q** ck* £jj 
X£ -*:ul A^jtill ^ x^lj ui>». ^>5uil r >L*2l |>ii J ^ J* m 

V"\ • jaJ) AjuS^JI V <& >uu l-jSj ^ill Typist ^\AA\ g\ 1 %j 

. »UaJI AfcLL ^ <jjS UXuaj ^I'L.jJ ililcL. A oJuJj (i-j^a. 

6^ xtlj-ill *1a t> jrjj CjIjUU X ^Ic, (pAJI fjU^ll <£p-*j 

Jj »J5U ^Ifr (OyMj f^-**! ililaul £jhj * 

O^l ol^ US J .UjjiLM sV* ^jb <~ U ^ *>*U- ^ili 
JL* (jaaJllajiS AAu^U! uj^tillj Ij&j Sja jiSI 

QC i J_jaaJI L_J jjii l-i _^u3a Jlcill (-J Ut JjijlUajVI (^)J^iOji!l 

l*1Uaj . . S jAJI QjIj ^It itUij ^ill ijjij^Lulli l*1Uaj . 4jniKM SjIjuJI >- 

jjlj AjjLjJ t£>?Jj .^-jJI ^ (^Aill ylt Jx.Lmj ^ill < ^llilll 



,^|jjlc.]j ^4 Jicij >«UaJ ftejLfc* (_>*laJl j c_oVl 

Ui. J£ ^ S^^-ll jJ\ »^U1 <j jUI ^p^j^ijiJI .ict .lie* 

TCCTGGT, . 4, <m i> ^JLiil f? f j i i ,„ 4 Li. J£i ^ ru i <; 
>j «-kVI 6 <iU^ M a j « Lkll ft* TTAAGGG, TCAAA 

(j* <xLua *jL**a».j CjSU IWu*. L^Lk ;>» Vl^lj ^ ft^ja^l 

Ailj ^jlk r LuJJl J£ a*j ajjIjjII SjUI ( irl ,Vi *. US! £j.x*i kA*k J*l>c 
^^jj ^y>_aJ) > *n (JAjj <>■ j Huntington's disease. 

(>aJ>4ll ^jVi^ijVj <j5tj2ll >». ^L«)f 
<1 cLA^Jli ^Llbj iJXii ^^iLt JjAAj 1^-1aLuqJj >A. ^ *jklaJ|j 

jj ^LS I ij ^>£lj <L- £ o . To ^ ^ ^ >Jlj «-jL*->j j>» tilbfj . 
!t! t^jllJI Jal» JljV >j ^ <^ U^J^ 



* 

L> ixJ>JI) ^—Jj Hie (>al >fcVl J>fL (>a >tll J*U tilllA AaJS 

Je a! tJjUil c 1 * 0Xf to 4*1 o^J-M 

OoaJI Iaa Jo <*jL»II <jIii5jl>ij jkuiO fjL QjSLi (jillj ^lill ^uij^jjSII 

11*11 (3^aJI (JjT ^ t»\ J * > (J^aj-Jlj cjLuaJI jn^ Alt L«l1u .X 

. (jJa>JI (_>!al jel Ajlc J^fclS >JI JJ^Jal tljn^l 

* * 
.IaIj (jia j-ill b* (jl (jjW "UA (jia c£>^l • >-» Lb >3jju j 

QjSj tfMl foUl (JiaJI q\ J\ o—_>Ji o-l >d <J& 
jJk AjUI (jaaJI Uiu UHi>^ g&jfr (Jf- j^i Ji^l fj^^jjSIl 

* 

. ^jIui j » _>*Ui (jii >JI ^1 AaJ JblUj 

cjbjjjj-jll j^ll £ jiallj ci^iiVI Iaa oU li^j Jib 
Oin-aJI J a-^jjJLS A^jjliS j <ja1* J Si J '" r - c>-^ 

^ ^ Jib <Jcli3 ij^J Ajjjl>^1I Ul^l oUjJjyij 



f**y\ c-ljkll L-illj* JL^ ^ill OjJjLHll (> O^li Oj&J 

AAA JLLuilj ^Uijj AlllkJl Cilbjj^l 4> <Cja^-» ClX^Cj 

0±LlH >j VI Jkb Cjbjj jjJI ^ >>j ; > j Vi jk CiX^aII 

CiljL Aa.jj ^1 ^jJUjaj^I) <*L^1I <x-uuVI ^ u^Vj^Il 

J\ yJij Jujllj j^iHj ^k3l£ <jSI jll AaLiV! ^ ojj! -^Uj 

UUI CJ U (Jkj *>j <iiJI pUAj -a. jl^jh ^ JUa-V! 
aIL j r ^ul JL» JjL, jll f ^lu,L o-U ^ Ukll CJ U JkJI ^lc 

JU # >ll .jW* (/ i>N» V-SJ ^ 

J3L, jll t> ^frjj f ^i-V 

LUj U&II Ljji r J3l» J*J Vill JiAil ^Ljll Jij ^ ^Ua«,Vlj 



l^U jiij objj jl^II j-ic. <J jilt cDlk >Sa11j jja^j 

<j j£j |>U*.Vt J^fc ^JoJj <iiui j>LftJ 

^LaII Jj^c 4L1L1 QjSu <L>Lj tf^N aLjj ^^jIoj (Jw^Ln lie 
: ^Ihll J>JI jAp ^1] (3XU.U ^j^jj OPjlH 1 ' OA i>j 

f .Lii yifrJ (j^o. f • j> QjSij cijSi • jj5S cAhjj^l ^lyl : jXj 
V^o pl^j t>U».VI c_uijj aLjjL <j' yi ^Wyb 

t> i^ij »^jax. g-lyi jj^lil 4—>i lljJ QjSj ^blbj \ j t i il l .jj-ix. 

.^Uuj^l 

Protein Biosyn thesis and Genetic Code 
IS ^ILwj CjI jkk .at ^ aS^U! »aa JU*J JjUiu-j 

Ail ^1 (^|>i.1 CiLLy« jLfLlj ilibjjjL^ JJ-Skl Olixa. JtLLljj 

.j^aJI Alibi* »^Uj 

Genetic Code AjSljjll ijiillj lasj^ ^lc #Uj c&jjjl\ a^c .X 

<jj£J <_jl^j>a_i2ll 4-cl>UI L_4ij>lJ Ixi, ft j i All ftAAj -V 
ftl* jilnl liua. ujjIO (jiJZ OXkVlj CjIajj^KjjJII 

( ^ J iA^lj J llAjLjlll W e4^3 (# all uijjAll ^A^jj^l^ill 

^ ft >ill ftl^j bai j^jj . <£l jjll <ajU^Sll ft jLtll ^Aj a£\ jJ\ <iti\ jL\ 
<jjI jjll <1L* jll cojj j3 <jjj1i v j <j& y <i ^uj ^jjj ^jjjSu ^Ll» 

<Ab-»VI (>-^*VI W J 2 Lfk" (jJlL W^aajjj 



• LD* VJ 1 ^ t/^VI o~>^\ 

^ ^all Iaa j (JU- >JI UjII) ^1 MRNA ^a-uu ^ ^ba.x^l 
•.Ait) Ajj^ill j>-Ua.VI (> £jS JUi>iS1 Ujll * tj p^j <sd\ y+n^ 

Ai »AA j|^c.y I AjUfc lDU (> OA* ( u ) J^-' JjJ* c£>k1 *^JLAH 

<> <2L- jll Jii* (MRNA) p^jaII li* f >L ^ jjll aIL, jl! OtL^ ^ 
v> 2 JXk t> c >ij ^ r j^>LH-ll ^1 (0**1\ lljSM 

OL^J (43 UaIc j (^j-^JJdII Ujll) (|f *-uLj tilliA ^lll ^iiUkV) t> J±\ 

^ Ihjjjj j <Ah»VI ^UaVI »lfcia*«l ^>xl>1I Ait ^ tiu* .op_l>^\ 

j\ t_u3jJ </ J*i3 (/l> D^JL^I l«A (,^1 Julull ftAiifc J«.^i. 

icli- j UaII frtj p^ ****** </ <jS^jl>3jsH ^Ijill ^b3 

l^jj *ioi.s>ifc AlL- j MRNA J-oo jV (JL- >JI lj jll) MRNA 

^^Ix-*! (jikAjk ♦lfcAiu»[j ■> "it (/^ui AaIj J-ij* <jl£ Jj 
^L«ll cri LS y Ji ck-^V OHJLH J * ^ * OHJL» UL^ 3 •'• 

flUj^U uujiuj \ i U j .y n Vi^ a i j^tj ^AaJu^lj jaV (J^ 0* 

t> jjj^j CjUUI vl»U£ jl U£j CjUK JL. l^j'lj cJ^ (-jjjOI 

^lAjj^jjlil ^ji-ll S^j>Ulll Afcljiil Lii cJj^ £jj <> 

iTuli i ( q^JjI^m) iCi i^i t^tj-k.) iGi «£i t OjIjjI) «A» <U y-Aj 
.^l Jiil (.i . ) ALjill tUoil! ^ l±*mJi Morse Code 



. UY. 



t| '-jjt-j ftjiill *1a J&il <^jilu^!i ^jLx^VIj CiUjoll j>» AjAaII A*J, 

Oj^j Triplet Code ^Aj ftljilt* ^>4, i^^il! ft>i£lli ^1) J>- jll ^ 

;>LL 1i _j IjjLj ^a-uoj ?(£) CiIa^IS^ ^ jSU 

<j5!^ IjxH X* ^O^i ^ifJu^* Jib]. ^iJu^ t- Uk» 

(cl ilili jjc. t/^'j (4Ah*i ^Aiuj) Sense Codons 

frAj ^ jjj ft_>j_k^U Ujjj Non Sense Codons ^UaI ^ciLuoV 

•UHJL>^ (3^2 AjIac- frl^Jjlj 

ilfitrffgj JjLiU i^jS **ai fcM <> uyji Jll* 

JSJj £l] ..^ifc j £ji j\ £Jj j li-ifi-j j t-JJ* DjS3J <~uj3 J U^S 

jjil ft>iJI aju JUL, ^ ^ ->* JIajiJ 

JkAl! jl ^jljj c_iful Q^SLi A3 Jlill IdAj <4 diXa. Jlk uiui^ 4 ... 1 1 

iftjiLi ^u<l ajIc ,3lLj ft j±cj i^U^^U ^ Jit ftjA^u ajSjj J^tjc 
.ajaI ^ill ^liH ^jjjiII i3»j ojA (/W- 1 dI* 

Oli cOj> J« •liU-nj •UJH J u^-A jb*i-VI 



.MX. 



L|1jU ylMjj Universal <AyJi 1^1 <ul jjll » o^Uxk j> 
jrUjj^l ^ o^SI •U.uu,] CabStsai ^ 

. 0*1*% i-lill <x>\ jjll >ill *llJ 

CGU.CCU .OjiVU 
GGU .o^AjS-^ 

ugu .ojitt-r 

GUU •oHi 1 * .£ 

AAC, AGG . <>»kjJ*- 0 

<J£i j^j ex£ l^lij yaj ^KH <^ui31j jjSSIIj J^U tlibjjjL^II 

i^jo^l fjli) jl fUUl (Metabolize) Jiil ...j <tr *ll o 3 ^ 1 

. Jis Jliu 41^ <1 J^>ilui ^ Allj f jixaJI t> ^Usu-a* tlj <jl cAl£jjA\ 

hi . AjU». J!lk JaJI U*^S u^j 3*"4j V**> 1 'h** 
Ol-uyi fjALHll c)ft ca££JUj -CjUmJIj CibjjjLHll *AA ^-jJ 

<> jl^-i jLhj *t>»l>«VI j> t>oi JL <a3Ull £ib ^jjjjjll 



Human Genome Project :(HGP) 

j^iSlI Aic Ajuu ^illj :QjiIl £j>!u» fjk^Jl £jl>A-» J Jf 30 * 
f lc il» JUJI jU^ JUJ Coil* L^j l 4 QQ^jl CjljWsyij JUVl <> 

.'.LVjtt^a^^ja^^ . v» r i^| ^^kll a^JI 11a 4,Li Ailj 
cjSjJLLuiIj tL-u >jj o^llj oWb W^L> W^^LHj <^!>»VI >i > *ull 
oL-jJU <*u*)l »>i^l dla c-ix^j f I jx.1 <> jA^i iLLuVt 
V-^uUuJI t>l >.VI < ilu« jr 3U. 1 t rt «j 

^jj oJ>* <jj£jl» <L >ujli tjAiJ t cM^j : i> aj>^1I t^b^ll 
tilli jiiMjj i^Lij hU « J^tiall Cj>2jj Y« • > / t / >t 
J^ji JjUI (/ S i> .VI o-J jll ^1 vijli^JI J^ll VL&J 

. r.LaJl Wj 4» ^ ^att Ailll ^ rJ JliUUu 

.Xv yflj* yifti ai*ju y^y^i^ Xv<>jtf 
•ji>uii j£j jL-jyi jL*ji ^iju-u. j] ySt-jyi ^ji... ^ ^k. lii^a. 

g«> All Ifjlt J^kaJ Aluj J^U. j>j <jp| >» ^>SJU v-jh£ -o'lSj 



tjtujyi Jjll.i* Ulj* {>» £jS (^4* (J VI JJ«-ij ^c. j ^Lttl gcfuaXui Jfcj 
JjfJi ( ^lfr ftAcLut <jlOJ ClI jjj\J jrtV ni)> lAA (>SJ1U f.*u 1 J^f* 

ijiijJI itjjXa. ljj-uu 3 j mi i Cj! jjj>j JaIjjc. t-iiaj U-jI f > M» 

aIau-JIj s-ikll ^JU JU* <*t+II CiljiSllj Cil k*+ jiJ, P \jjl Uac 
•jjj (^illj >ix. ^ubll jjjill Ul Jjjj 

^Aj 6i>^»ll <jjiM ^ ^ ^b^U jUyi cJUi£| 

» JtjJ SJjAaJl liJ JjJ j^A U ^Vlj .^JluuiJIj ujUlAAllj Jjjluulj^l! bjjJ 
LjI Jj A-uA^ dUlj-l*!! 4> ViliJu-Vlj L^LiJl ^Al^JI 
l^-ic. Ji.Jj ^^aJlj y^laJl <J-&jii £lulUiVlj .pL^&V) Jiij jjj 

tj**-i <Jc\ jj (jS-«1 b^iLiJIj 4 y ^iVI <_u.Al4.jj ^dUJU^ ^J-*J-* J 



.uv. 



i> DA^Uil olol Cjjjl^yi »1a J-£uj, ^UJIj^jj U 

jjlui ft.lj.la. <ji lil L_iLII ft j^uui j>» jJu IflftAJ U4 CiL^uAajjt 

^11 AjjJVIj £^1 flcj y^JI .fcllll flft I4I. '.^ r > ^tlo 

J\ JtLJI (Jii*- j^lc ililcjjA-* j^U JU^Il llA £lSj 

J£l ^>jjJI Vij->4ll oLt Jo5 Ltx. (Ji jMitM La£ ajl^ ^jAJI ^ >.tl 

uij^Jl j 5-*U j ^-lJIj ».iA»-» AiJij (^jJjl^ j£J J I iJ^-Jl (>i (JJJjl^!^ 
<£U (> CjLI ^ dilil ctt&J j ^Xajj abjjjjjll »AA 

jUiVI <u^lSi l£WLj Protein Folding ilAlpj^ fjWll ^jjLa 

Jld JLcJiL-L Ual^ *bSt » U. . . jkkVI ^Aj ^-4>j 

dicj li) ftjlcjj l^j l«Ub 

(>jj^ (>uta jj-utjijjj j^jjj . *U-uJI j (jM-ill t>» (juJj jj\ 



* — « 

• » 

(j^lj^l ^ ^ | n J 1 ^ ^ (*i **»J V <J*«Jlj AjA-uaII JtiJLVl illl J^S j 

fSajll jl>-ij LlLk ^lt <-i >j11 aJjU^. <ii ^Uif* ft j^is h£*j 
l+D >&!lj j-*iJ! Ha J*l >*j U> JjJ, ajjAJ Usd 

jaS villi ^ ^iii yiji <Amj ji^luvi ^>wi 

c_uj > Ux.] jtLl^jj pi ■ j 4 aJU ^ 1*1* XHOj 4_*L£ L-kl! > • • 

. ( y* *\ au jjiji ^ ^ii^i t as u ji iiUi tf^kj) 
^ijjii o^yi o\i4* l_u^ jii ^-j> 

: ijkj &JL> U f 



ck j^JIj <>l ja% ajL-JU bijLUj aj^Su aja jill InjUo-l j-*i> aSj >J 
Ul ^jjUij t 3f U i U*j jijll £g jo-dll (j* aja*. ^jj j^i Ifllulul »Lu ai <j1 

<> < / 4*£j3 f-A^ <S^>il JW- f-A^ 1 £j>^ uj 

£ lJ &] Aiha^ jjL-fc* <>• CjUjUj (> 4^j^j AjtfikJ All a! jil 

^UiL 1 « ■ j JjUl aj^LJI (j*uiVI iIi^aa Lfjl aj>AJI CjUaaJI <Lj>k 

c*lU*Vlj v-jIjaII <> Ajjji jUJU AjSI jjll Ai£jlll J CP 

U Je r m* r U \4jjii dtt ^ ,-111 ^j-jjaB a^a! suljjl aj^jiII 

tjli i^jaS AjLa*-*Jj Ajj-u_JI cltbxxll AAx- i iuoj i_i jjj L» (^1 <_kll 
* jJLa, a i <li CiIj j>--» JaLju O^y^ (^J £j1a_* j 

£4 I— I jlLjj jAill £yk Y. \ * ^JIjAj (Jill I^ja! I^JuXuOjAajIjIi 

r» • ^ii^ oIjjllii ^ o^V^i ^jjj^h J ^jVi 

l^jlliA Spt ji a j*** (>• Uf^i j^aliiu J£\ jUjyi a1!5Li ^3 . Lis ajjjj* 
d j_iU» iLlx^j j+£ IjjA ^ j^aII J M j All Ci^-jlj <oil jjl 

cjki^ii ajo <jU gj>i-iij fi jjjJt A^i juij .ot-j^u ^ji jja io>iiu 

CjUlxJI Alisx.yi yiii jiLJI aIax-VI ^> Jii Obxlll AAx. jl 

Ji.A3 Jl* ^p-kl AoajU J*l^ »illU J Ai}jj t^t-iyi ^it-U ^Vl 
\Ji A*L-j) .^Uio.VI AijL-j oUJU A } x .nil ajUB <AoJI J*!^ 

r>4 Ju. ylc Sjki ^ili oVIj fejjAJI gSUs ^ ^ i^LLU, »»>VI 
• 1,0^* fJ 3 ^* uHj <^ d^b r-^it 

: Ua t jtpjjlajJ t^uK (>» SAjiU Genome ^ jh^. 4^ ^ 
(^j^JI) ^ ^ill (0^) gene & Gen 1+1* JjVI *>?JI 



oali £U>i IjoLu ^S>i jj^i <jn£ gj£tj$i ^ t» M 

Qli L t*Ill* J A^JS ijillj^ (jyOuJl jii 4-JjJ ^Ulj ^tltll ^j^aJI <3i>^ 

t> ^LL. »i>L (ome) ( fJ ) <> ^ibJI -V 
. •jji.VI Ajjiajyi u_i ^Aj Cromosome (^if— » 

: djk fjh^l cij^u oi* y^lL, 

. (^Luiillj <U-lJI ^Uxkllj CjlL-all j^^Lu ^Ij <J>iJI 

>J J£j *^ ^ Jits kUjft ^1 c^bxxll *AAj 

^illj iliUixuaJI »JAaj ^illj i -Ui jJUaJ .IJLa^ jUx* <3 Sljill »AA Jkb 

Gentic Mapping^yi^Wljl^Oa^l^j 



.AjjIjjII A^LJl ^ • illbjaJI JXiJj £jj AjAsj 

.ujVXuII jJI • >Lill ja^j Oi-— J^lu cij^l > 

J^lli J-uu ^Aj AjjAj Aii <J£ ^ QjjU £Jjj cij*. ililjLU V A?.jJj 
^8 in) QyLJl luU! J« n j *LAaJj»ill Ale ^jlSlj cij^jJI JuduO 

<yj fWc- J*J Malt Ridley fJUll ^ 

<J >Slai ^ jJb-aJI £ j>^-* J ^> s i-^' UH Jlh»N DEAN Hamer Genome 

ViVi^ 4 jjk £ 11a ^1 juLlu ^julill ^ 4>a«-^lj <jjIj>11 •ji-ill Ja. 
ajs ^JL* IaAj Book Of life oUJI ijUS <j] j Humman blue Print 4j>iull 

jli-SI AcU -til L»£ . t^llj t>! J-Ul ^o^-II 

X j^lc A^u^oj ^jj *UjJ ^ A <i uliS jLL laJlt 1& j_>ii- ^ jj-iuJ) 11a jjiu 
(CjIjIui 0 ( j L >;i.a.M Ala.>« (JS ^ U"l—l AjIaj ^i) JaJ >• 



AaIaa <ulaL Ujllc] j^lc f jJJj «-i>ij Ljlj-ai V ^lfc Kcjjjkj j» j-ui j-»jl>£ 

:l^L»j <£jlunll ^Ic ^cu^cuJU 

* * 

jl AjSjjU jj jl 4JL>LJ J^all (UaJI) ALU <*-alaJj II <JjJ 

. ilijll ^» Jjjj pjJI oJcli < kll ALU £jl>U ^ jjL»Ull l^AikluO 

£jhj Wll CAajJjAjJ&I OH^I Aj^WI (J.nluU ^JA^J .1 

cjUUJI <> a] jiuJIj Aihk^ll iiib^Ji ; ^ »j ja. ^11 ^i^jjiiiJl ±c\ 

uiikji ^Ujjsyi c b3ij <^uii ^ijjii ^i^iii jXo a— Uuj oi^ji 

fJ V.^Hj aj^JI ^VL^jVlj UiJI jSlii <Jja1 ^U>JI ^sjj^hi^ 

cU» CjlhaJI (_iVl ^al ^J^aJ J^li. (>• xidi ^4 ci^k tilliAj -V 

t> t-u^j jj >ofA&l t»Lp ^ dhj^ll tf «jjUI qIJIaU 



^ jlAJ Q^x^L^ull jill Cii >2jyi <£xi ^Ix. JL5I jill 

.oljAll JjUi) £jj£Jl 

<j2L>-JI ^ pUiy A^jljxin cLUjVI dljUJI iclji ciLjlki. 

L^JjjaJj L^LJlAj j <oa.j3 CiL» jlaJI ^Ifc Jj^xaJI ejjlLul (J£ (J«_uU 

AcljUl ^bj i-uiljj -ijUij < Bioin formatics 4jjjjJI AjjUjWW 

Data Bases CjUI^ JutljS flJ*j)f tSJjiA l-u3\ JjjjLj ^> ^13 JLjxaJI 
CjUUj JjJulal » jjku i-uUa. JjL jUjJ < ^.jjjaJI CiUjL* ^jjjJal 

Statistical^jL-au^yi JjUlll ^h^T Jj <j_!j>J1 La. ^1^11 JjUj jjjkSj 
(>• ^j (^sll CjUUjII ^tj^j Jj^j Analysis 

L>^) <^^J CjbjjUl jj^j AaJjAjjaaill Aol^LlI ^jbjj <u3j>« l^jljfJ 

yl\ - ^ jJjaJI ilaol ^Aiklou JjLj 1|Kj (X - Ray crystall ography) 



diUjkJI JjI^I 11a <>»j (Information Infrastructure) 

Gene oa_»JI j j » » » a £ iU t^jl ^Luj ^1 ^-j JL* 

^!>U1 Aioli jS5fl a^ja^. Cx\ jl£bl AaaL^I Expression 

* jlill <j>kl CjUjI£ jjo^iJ yjlj^l ILLmj aiLjJw LuJ 

t^j-^j E. Coli L>3Sj, 0^ ^ J*aa Uii OfSj ^ij-jj^ 
jUkll -.j^i sj^dJ a* ™ j uiVl £^ ^ 

0^5^ </*jW ci^^l oLubj ^ fcjli* J4X.J . > • 
^jT-nll Ji-.) yxl^j t> s>jJfill AjLiuil! Vl>Jij jlil! 

(>• ^jj^t .IcluU-UI U* oAcU till V ^Ifr yj^lt ftljl % A (Jj^X-i 

.fjfcaJI Ifikb ^1 AillkJI CjUUJI 

<pUl*Vlj jtfrlj Cihu, Villi ^>>J ^iiuu *J J.J Jac J X 

<^L*^VIj ^u^nllj <^LL^\ jlA^yi ooluj -qjJ!lA\ I1a jtl 



^ o-^jSil -ulc Jaljj <j5IjjSI ^ > ^Ua^Vlj UoM, 

* * * 

0-»l>*Vl t> j\ (>a>»jl 0±}l>£ll </ j£f* V^* 3 <>»>** 

. Lua JlL. j£i t-ij^j) 

i wiJI CjLV jll t+u Jj^ Sjuu bUi «j15«a Uj^isi, jjku, ^1 jj 

4i,,„iJI cbu^JI uil&rf ^ !*J ^juuSj JU ^Lu, Jj l^^cj 
r >J! -CbjLfi. (jAAjliw JiUI cdjji jl^ij 

ftlijll CiVah-4 .iLjijj ^LuaVI Iaa j! j^jdli jj-^j 

O^jAi <u*LL lSJ-^j OLA 3 Aalc CLilliA ^ «-i>«jll ^ 

(jlc- jW OJ" 5 (>^^ lWI (jlc- Jj-a*JI J AluSlj AcljjN 



( c >lui > iu UU)^»J ^jloaJI ljjj^ j>ijV tiLj] / jj^jll aIU* 

i I^jujIj *»!>.] JiL ^1 (jlA-^ <jj>>) ljU*ll iJjj ^u^i l+u, 

^ jSJI L-il >i] OaJ JjiU 4-J >.) (Hugo) Aiot »jAl fJ (J^LU 

mr feu tfji^ fjh$31 <kj>. Jjl <j^j£ JUjbi y 

&aa <^UJ J*l ^jill JS>JI U> Citijl > «W fe* ^ij 



rJ 2^J! <£Uyi *4 Wsl VJ- h^JSm CiljUj] Uji ctfLJ mv 

cA'xi . JjS ^« jLh L*_£ (Hugo) (tSu>*l*) Jjj »ax. till j 

L£ Ajbtaj JUJI ^jliaJl £jL>*^ *t*^J (/^J^ fJ 21 ^ liljlj 

r t w r u ^i) ouj^i ^ 

^jjjUll ^jjill (^m^JI c_u^ ^Jl (4»A> LU-^b) 

USj jl*^ I+l. J£ ^^jj <^l-!I >• ^k. -u*£i >sll ^UUiSlj »U«1I 

•Lijj (> dilij Uij >i£i ^jjJi^i Ah* CuLS ^ .t 

t> jj>! JU-ll ^li ij Hall ^liSj r > nvr ii» ^IjJ! ^,^1 

^ *uji cjIjLj cj ^ J <:] ^i* f <\-uit jji ji^iij 

jj\ ;j4T>l< luaI* \+u ^Ji ^KN ^1 jjB *a-J ^ 

UXula fjJ-a^ jl-^yi JJ ■ jl ylc ^lllj l>l£jA Jl jUjjj) flUU 

l^l^lulj *l)AaJl illUj^ll ^ l-i^M AiiA^ ClLiij »AC CjjfL 

ui^Iij Jjlill t> Ai'hlij ^1 CjU] f^l* IjL^illj 

lUbxaJI ( jrtj 4) ^l^jj <hjal (jcj R.1 Sinsheimer tj*Aj>*\u* 



tiijjjji ^JL«1! ( (^l>^ if* •«*) <-5^* am-^ j-^j 
dibx^ll <> J ^ ^ dili J£ -UiU slpj jl^ll t> 

(DOE) Department Of 4-£j>-»Vi <JUJI ;Jjj ^UjaI J3Lk <> - 

Energy 

Je. clu^l ^J>j 0LI>5j ^jl^j U^jjaA ^ bjill 

jll U^iUI ilil^iall cJUaSl iujji cij J* ^LJI r ^ ^Jj - 

.J» jjll U^.U» >i} ^aII UaJI (^aJI J 

<dull "Carcinogens"cjllli >*Jlj "Mutagens" CjI >l*il ^ <&jl Ujitt 
"Sequence" aLA* ^jij jl tbic t^x^j J* J <li^ Jai Jl>- 
J^aJI ^ bali ^sSj ^ki bit Ja : (j^l oUKjj : ^ L sjial\ fjh*3\ 
i^jUI oU>] A^l CiOjl^Il Uoaj <^uu Jo 

A^c^LaJI Mutagenc CjI >kJt CjI^IsII ^bL* J] J— >V3 li+lj 

T^U- >il r> *J3j ^Ui^U 



J^Li. J-x, olul^ Sic aLc Aili Al^-Jb Cwl Jl>ull ajUJ jVj - 

Human Genome (j jJL^l\ p j\\ >ll <--»JaL» ild-lil t > ^AA ^La - 

oJiA l_ kAA cAjVj]! Organization (HUGO) 

* 

£ _5>i-4 Human Genome Project (HGP) ^ jhaJI £ jji-t LI 

Mallei AAU-Jlj l(DOE) AilU ajljj ^ >^ ^J>aV! SAaJLJ! 

.(NIH) all 

i(JJ±\ £ jjA-JI Cibl^j jjSiil ^ jll JU-C (-ll^jj t\l W L*Jjl3 

.^AOjjU^o^ 

Olj (^lAM fJ l^ll ^ jjliall (jx* ^Li) ^» t/* <J\ 
if* jill ^jwlbF. Collins jhl O l O^Ull J&> W 

c_u^i ^lys ^jJlj . djbVjlb Ai^j>* <^»U 

Cues UA1 / r / V yij <^itu <u-U ol£ >£ ^ Uilkjj-i!! fSLj 
obV jll ^k. <ji labial J^k t> (jubU ^ CaJlLj 
. l^le. ylc ^j>UI 11a jUib i^UJI ^11 iil 
O-jAjjSlI U^jlj^ll JWjjW* t> ^ ^2fll r UAV al- yij ^ 

jj^j c/>^' ^ tij >H Jl *1>*V <^l>^» u^j 1 ^ 1 . 1 y^j>*vi 

u> *H o^^VI 'ijjAa.j dlk^Jl J*c. ^ Ljj l^ji l*L>»il o-J^jSM 



vLUjV ^fcjAl y.jgll jSjJI 0*>] p UAA ^ 

^J^Jl fji^l y^-iUll (jal^tli J££ ^ HAA <L- _>f*lfu ^Sj 

Humanjljl 1 %l (Hugo) j (HUGO) I >-u>«u n>j>ijj-Ai 

genome Organization 
. pjhyW i.wull ^Vl <aLi* ^1 (HUGO) i ^J*^ 

^U^jl) 0 Ux.l jl) Ua jLpllj I^ILjxj UajJI cjljV jll dj-ill 

* 

ykiii joJi Jvj *ip u^jj-aji^o'^j^' j**&ui±*j 

^iLjyi CjUlillj Aau-lllj^ <>y jtfj UA1 <L- jjjtft ^ii i^lijllu- 
f-A?-*^ j^>^l» lL^Lj o**^* M 3 ^* ^y-» 

yL^vi fiua j4 ^jLA\ ^iui uuj g^j jji 

l«Jr. ( i.KII ^ ^ill oUjUJ Jii ^ <> jil\ Alii jSjjj^fllfh^Jj 
Cdj ^Ia 31? uJI ^IjuM o*l>*VI .n* Q Aji o«>i ^le 

c^UjLu*!! ^4^11 ,3j>L jjc JLu^Vl ^ ,jmj^ uiVT i_jj>i 



a-p^vi inU >jU Mj*^ t>Xv u-^j • jYp ay*-* 0 &j>^ 

CiUVjllf Aj^J>. J*** \lA ^<j£j>.YI (NIH) 3 ^11 

. VjJ jtfS Cut* «8lfi ylWb ^ jVj^ ojM* * 

Ciujj rJ £Lj o^jLUI ^ J ^ J 

^ILili <>» ^Aj Celera Genomecs (j^^b^ IjjIh tilllAj ^iUaj^l 
iihi^ <jtf3 f-iijJ ^illj >uJ £±>£ ^ij^VI flUIl l|u Jj o-UJI 

(^UL ^jIIaj lu!lc jtf*-ol »lLc] ^ Aji ^juj 



JjJ o+ AJJJ jl Jam * <i J*«Jj (jA*-^J cJJAcLaj O^wvaJUll 

. jj-Ull ^ '/. \ tJJLxJ AJ (j-ali^V! OP. y^a. lVr 

<£U <1 Lii Itu x*\j O^ >*7L L^liXt AjA-»j j n 

AiKj Jiij j^SSj £>J J*JI Jam iolx jVl AjIc. jA UcL^UlaK^ 
jSiilj •jLkj UaII ^^lUij ^ y^li (/j 

I4I.J AjjI Jjll ,>) >*SU 4jfu-!l lllliiaJI aJ <JC i i.ffll J JllJI JjUu, ^ 
t> jAj Ij^L- j-aJ! C-Lblll o-J-o <»L-ua] iLjAa i-U m T ^ ti jO-aJI 

Ol jaI <jSj>*VI fe»aJI ^LVjll iUI >s-j Ul&U jjJI <>! >*Vt 

i^ijiM, VA^ii>jL-i j tr**j£,> ^ .j jal julvi •uji J-*** 

o^jlill on u**^j ^j^ 1 ' r-^t 1 ' tJL>^ W 31 *" 3 ! ^iJ W>- j^3j ^ 
JU ^> Jlu L» (j-Li. ^1] A-u-LiJI CjISjJUIj £ j^lc. 

. loa iiil jVjaII ^ll4j jaL a^IjII oi*tt i> « ^ ilu* 

.cTjlii^l »>i tila Jl^ Jmj ^1 tiil^ll o±*l 

ilAlx*l\ ^lc Ja*j ^1 ^Ul U i«j ^i-i- 



. nr. 



Affymetrixa ^amii <^ jljg ^Aj Li JL**^ t*lll4 -\ 

. lJj* jbLr, t ^ J-3 ^ uk W uij^JI jaU33 

il* CajIS Lfil j£juj Perkin - Elmer >*Lj ^ ^ A_Si>i .V 

SAcla q^jL <SU JmLo J \^^4 Mil TV* ^lc J^&aJt Aitj !! 6Ac.li 
vl»VU oc- JjS-— Jl (PkDi) ^ ui ^ llv j\ Aluu 



jj| ^^ull ^jL^JI ^jlc- a£>U jlSj . aja^Ic. (jAjUut vijli djbjj jjj 

.jilUI jjjLj j^lc JUi 

• * • 

AiaJ Jj^lJj ^lij ilA\\ -%\\ aSLoj nil* \ . Jj > 
c_n3U ^Aiiuo Aj]j iIjI ^L- V J^Lk f jJxsJI £ j>1» f Ifj) ^lc AjjAi j Aluillt 

fJbJI Jj4, Jj Xj ALjjJi <>>iu J aJ ^ 

cJLIil. uuli* ^ S^Li. a]L. ^aj ALj>i V] AiM U. sjliuVl 

alui^IjuLjj ^ici s»usj(j«ii 

^Jkallj iJSUJI jUlVI 4i aJjU-j ,J a*j:i>1I tUll aL^i 

* * 

l^liaSl ^ ^31! «-i j*.VI jU^Ij . (G) 4 (C) 4 (T) * (A) uijj-ao 
J>JcjI>- jJUl a*jl. cujlS ^1 ajjS^II c-ulL-VI ^ij »^JU! joJuj cj-^ 

^Ualll ^ j>iu4 (^jUUI < irlirtS (>o«JJ If^nJU lllllLaJI J^oJj^^> j 



.no. 



QjUjiil U^ljitjl ^lJ (^Ufl i r UI) U> ^ 

jjjAjUll jl>-l >»Vl liA jJj. Ajl^ill Jak U^jljla) <f«ilUj 

. •^j^jj^i £XL Ji J1S ^ > \W fern 

^jlil] jUjb ^k.Lu olkit £ ^ aLUI ^IjU \±i cijju 

£ .Ijit ^jljjll UjJI 1*1 cii+j Cij^jj^i^JLo a^jj .lie jjajj 

f*jM t>j «M>* ^\ • • • & d> ^j 3 - Jl 

ALLkil ^iSj DNA U^ll (> JaJu ajUVI cAiaJl »1a ^ ^ V ^ i <> 

^LuaS iUpSJI ^ ( Fregment AaLi J£ ^LiEul - 1 

.U 1*1* tic Ca-uu 
All JJ AjjfrtiU Cil j«nWfl »iA Jmi Robots CilS jjjl ^XaJL-uj - r 
ijljAjJjJI aIuLi JcUji t ^ u u Ao&j lillj j j^i a* jA Amplrfy ,W\ 
tbil Ja( tplllj i « Mullis jylSt t^^VI ^UoSlI IjAtofl 

^Ull Uj^ ^1 Aj3U*-^11 Ci^Ltliall <>. a^j^. Ii33 ^illj i Sequencer 
tillj o^-^j «ckn »>L^ Je. jSUllj Sanger j-^jL- ajjJ ^ILj^I 
AjpIjJ llA- l?>^-3 J <y «-i>* jjj^ c£UUL3lt 



t*ll2 ^ <<_JiiJ! oi+l Sequence A^Nji* jl>J1) Ouil <LJy m 
. 4jL»VI ^jiia. j Overlapping >Jl t^Ull jiJI 

r >^l £j>U iLUjI jjx. jlJj^ u^jlja oUI / 1 / U 

o^yi \±* ji^j^zv ^i^vio* (nih) ^jiii^t-Hj 

Qjl^Lill ^AkluJj . j^iMjutl JS (jL AjL>»VI <ukli 4ja*aJl ^UlJ ^ 
jLi g)>a. .J ^hi t>j ^UUj ^bi ALa!>-l Jj*^ JJjil*£ ^IaC 

(^kkj dihj^ll <k^>i. ^a-j £ jjZu jj : Jla <^uali ^ jill a^aJL 

i>XV JL*iJ!j £j>!uJl ylixJI J£ill t> frl^VI^ JajmJIII^j 

./I'M £Lj AajAj <£>uJI f ->iu>n Aj3±>JI AkjjaJl 

jac ilj^i ^j^AaII I ^iuiLu ^al) ^ji^JI <<ii^4t Jj^nil ^jj diLijjj^jj^ll 

Oj£ y^-a. ^b>A CitfUaJ Clicjj J Aju liji Y • j > • ^ U 4>iVI t> 

* * * * 

d^xuoij Aa,1j ^La. aLuLu (JLi^JLjl l^ji (1 jjLuii y-yMclj 

tjt.nll ^ -ol <Lia. ^ jjASaH (jubll t tlU4 L_kl! U*j 



CjIjLjL r ^^jL^jj ^bj Jib y^JJj jjij b_w Oi' 
o'^bu^ j^j-^-- 5 - £i>^l«1> J i-*3j.M>^ 

X • • ) / X / ) V ^ij . jlll (3fu Ll£ 4 »AA |Mit^J Y*M 

f Ull Islfrl Ul£, bA-j m>MI r >b^JI £j>U j^Su^Vl 
jjS oa^r gSbi ^ ui^usll ^Ui ^allj r> i^ll JijVI s^l 

cjI >UI ill*] j^l 1jj j J vi^J \+h <J jaH J*Si-uj 

oil r» t xn u o!» JAjJ> ^l>^. 

* * * 1 t 

^USjallJ^ 

J3Lj bJlUj^ rJi JSj ^43^ JS pUWI 



-HA- 



U ^yjLiJi ^^j-.jjSI ^il^Jl Cjj^u \W\ / 

jLillj oL-jV' vjUaa. ^ J^LS jl^J jtllj tilliA J Jk».jJ Aji 

jjsllj i>ilk!l CjUxJI ^Sj- UjiII tf< i^j <A1 ^lu ^xJ 

« » » » *" 

* * * 

> * • * • <J£ q+ \ 4ll»^\\u«r. Cu»»\\ £jj\ + \i\\k <>•>• * V* * * J£ 

t-ilL JaJ 0>«jUj u' J^i cA>« 



j> XV lij^A JaSaj £jjJS^\ (>fc 0^**^ O^J 

1>«!>Jj LfijJ 4^ iliijiL J>- ^1] ^IpjJ £x£*W J— LH3 

j>j 1>ilf* Qjlj jlijljj OS** cJjiUJ Llpiuit jL-j 

^lfc LfrL^uaJ (j&Oj %Qjllh+t jilt <ajumj^j 4axUj#ll ^>ja^U 

http/www.genome. wimit.cdu.lcgi-binlcontig/physmap. 

^ Vijic CiVLn* (/^j U'J'^'' </ #^ ^ olejj^Jtj 

fc- VLXjI Lujijkj r buuVl O-j-ijVI cu- iA| ^ 
rJ i^! £j>lt gSbi t^fct ^all aUUI gSbull cUi* *5I jjll ^ cJj^j 

W v-a J *3b» JW- 

. ySljjlt o-r^ll t> *jM yijll JUi ^ ^Sljjll Jjkall oljffi J 

Gene therapy (Cjb^D) ujlu^Hj ^!JU1I 



.^luii ji^i sjbi-y rJ *kiij cuian .r 

e-LiSllj >»VI t> aj^JL ^L-yi jLli^ oc- ciiOl jiSu ^j^ll 

^5UU »J^kXt j SAjA^ l_u3LuV J*- jlll <^aji]| £jlLuij Jj 

CiLlij Ctf)(>J i>^j Jllill a-^ll t> Jfi <>al>.Vl 



: a*\yX <^j*l\ o^i-toN ^ 

jlujyi ^ ^LaJU jlA*L-yi J (ji^Jl t> AijLuiJI CiUjM 

r^lj^l o^i>*5U JjSJ! (^jfLJt J^laaU ti^SS r Jj£l»t .Y 

lillj ibLiiiuL-ai ((j^lj^VI t> U _>j-& <jcj L^lc j5LJI uiiSllj 

</tf ^ jjN ^ z} jjM J#5 u-*tf </ 

OVI ^ ^ Ua+- JIJ3 V ^Aj UU, ^IblWj 

.Jjkj Ai^5u *hji QiiaJI J W^J L5> ^IjJI 

< t ujVi1l <kJ \| uoaJj 3jr.lli« jjj Amnio centesis^wLj 

Ob^ J\ t/^jj i/N *^ ^ **y*jJ& l£s ^ o-ikJl 

c£s <Jj • LUiJj£M tli^Uk £>* <ke. ^ Chorionic villus ALjLj 
cK|>* </ JjV jAj ^2Ulu*fi Otf^ Cili^JI ^Jt ci >sSI 

^ jj\ ^li o-l >4V! t> VijB j|V.i.» j . 

Ui^ij <jSj>.V! s^aJI CjljVjl! ij&jU JJUi ^Uaj 

^U.>JI ^jjVIo^uj .sba-Vt UiUifl ^ U^^U^c-j 

J V ^1 bliuij^l ^lii >- 1> JjIs li] U <jjm ^ (j-akill 

Ijijt U^o j-^UJI ^. q>LSl J«al VsSjVI <>£jj 



>*V^ ifttj 0*J^ OliaaJl t*Uj AjL-JU 

j^laJ O^o lJUajj t^jl! ^ »j2S Jju V]>»aJ U jjjIj j U jojju 

Gene therapy (*U^) tatijj-dl* £^ - Y 
£*j3 l+U <^UVlj Ww- <>L>*VI ^ 

.^jLJI jkVl (^Jlj AlbjiJ j ojtilj 

* 

j*ib jii ^sijUi ju^yi ui ^iLiiij yuj ^ -uv 

. <£L <ujj Oboa. 

AjIIjII yiAj <-*i*-Jl (jfaJl j^-j-JI jjVI Supperssion Inj 1V1 14U aIjU 

^ T • > * aim *LjjI jJ\ CjVLjJI (> jxjJ SJji^. CjI jUjaI »| >».] q£mi 
4>» ^^Ullj ajISjII O^S^j jjllj^ill <IUi ^Ua CjJ^j 

.Lie ^* ixMjLt iln.yj AUli AjjIjj iUa-ua 



. wr. 



<«Ajl» iirtji £U ^Jjh\ <> ^IjjV l|J jb3 u&j ^ 

^1 I+SaJIj iluA jij JU-j (JHI^II J^>j U4>* Wi «^t-J Vliil£ ^1 

v Vlj r VI AilLU ^jU* l«k*. ^JU- ul^L ^lii 

ejj^U J ^ OVjjj • jIjaH ilA*>J ^Ikjjlj L-iluAj iliilS U 1 jASj 

jsjKM .litfj jia^V r UU jbjS ^a, iliUI *1L IjJaU 

JJUj *AC JaC ^jJI HI ju ^ILlJ «.\1jU lltLa j ^1*. Ij&kj 

(Subacute j* jjU ^ >u 4jL*t aILUI J ^ j^l SjUaJI ^UaSu 
jA\ 4-r.llJI jLi_^ <>•>» combined Immunodificieciency) 
(severe combined^! <£>kl ^ij^lj (SCID) >-»jll^ Al 

u»m!I AjU. AfrUJl Jlf^. jla c_u«JI l^lj immunodeficiency) 
f Lju ^11 lKh <^Jj u«jL«i ^1 f*J j ^ U«jlW 

^1>*>jj ^1^11 li* CiA 2 * « Adenosine Deaminase ijjj^LjJ 
</j jW*M cW j*j ADA >. ^Ij 



»ji j Vjlilic. Jj £-11 ^ji<u clu^J Aillj 

i4h* Ullk-ll ^SU^fl J3L.J • >£i i^ljbjj iaaLji JliiaVI 

* 

Alia till j |<£-Uill JiLl f-ul AjIc filial j <«Lla 4***>j 

. A**J C !JUI £jJ3 fftj .Jifc OLW^J ^ i/J 3 

,Ui jij t> r V! «Ji </ J-VI J!) 3i !! ^JJI jUll <UU L ^cjj 

£J-u3jjj»*ji jJljl^JJ . J <Aa& l\\ ill lilliA «la»,jJ LojjjjLull^J jLila^U 

t 

{ \ Y fix. jjU jl U^Xi_* oLb <jl.,.rt.4 aI&UI 

a (>ajjJl J*-»i-» vW^V ^ »Ja1**JI <JJJ 1^)11 ^jAjJI 

1 ^JU 11 jkj \ \ \\\ i* JU^-Sk. jlifc J ^| 3 *j« " Xmj <^oLk 

i^^jjAaJU ^jAc <LLj Uauia. ^ILlmlj gjiuil ik^j ADAGEN 

(>i »>ii bn..i>j <L»>JI ^jAfcll Jx« c_iaj3j <i riij lrt | ^jJI 
•Ijill <L>>i flj t>*u- a-tt^^l iiili^i ^lii Cwl^j jr^-II 
il jb ^Stii-i b j^iiJ lUj . *Ija1! Ha ^LU: ^'IaII jl tflj 
j^I-a. juj ^!^*11 ^ill j^jl ^ js* flUll ^lc. 



. Wo . 



joc. ^Sja jjjaj »uuii ^ i>j>^ 

Stem l£Lk ^-o-ll W^Liu ^IjJI jiUI ^le. ^aUI 

t^A J^aJ ^ tfjL ALtYi* iyu^jj IjLaij 11* Ijljc fJ Cells 

fiLU Jj—jH <> fjUt o^Ji &a ^«3l ^Lijjjill <> £jj ^ ^Ul j^l 
r lo ^ £ ^>?Jl! f\+ >ij r VI (Stem cells ) L3L_iJ ^51 j^ll 

ojC ^ ^aUi ^,^1 ij^ii ^ ^lii *iiui 

oijfi j<^(> j^dll ^jUI fcU^jj jWb ^ ^ 

U^liA ^jj^ ilulc j cMl (^U-ll Ujl^. Jlc I j&kj ADA 
jilt £u\£ {Sjjj+Z O4J ^ju ^le d>ii »AA jtj£i Xtq 

(yk ^V) CjS^j ^^sLHaj 4» ■ ^jill Xp^llj ^LtAaJl ajj^j jkj ^jlilJ^ 

. Vli*. <x^»j £U3j Caj£ iIitjL- 
^-Le. j*,)* <k-ljjU*--j yS^I £^UH £j>i-. ti* <i- ^ij 
SX^I-fl C^V>1I oU.j-11 y-J** «E-»jjuJ 0***- ^jAl 

,oU->ji j** i&^vi 

^jll Jib <j ohUJI o^ii oi.j-. jt ^-J 



;acL^ fjUl ujSu ^Jbllt, ajI] Jiani f UkJI g-UJ ^lAj J 

i^ijj { t* • > al* ^ oUjyt ^Ljj -oij i^j^I 

(/ «Sr4>^ i*li<M o-* 3 i/U> <»* ^4*^ 

,4j*j1«uII CjUajJU f-fr&u fjjjm Ajij (JaaII 5jIaj 

<j| ^ Cjl£>i jU^jlj Q-a^u ^fy. U <J £*>L«11 <>j 

jJUc >^lijj jlL >JI j-j Cxfe ^ AilUi] ^lc Xdju CiU^lc jij 
ALjL^YljAte- ^Ull^j^l ♦hjj £iaJ| £jhj g^^JfijS 
V*** y*" J^^t Jxuaij fljuj ••ihjfcJI ILaJlj <JJJ»jll 

: (^t^l j^LII*) ^1*^11 .l*iV» J 
vsUj ^Ul £4*11 J*Ufl DNA £«u £*j ^ 

saji tU<u tiuA AjLiiyji ijia ^iciin^^^ <^i^ cjIaoj! j 

. Jkbll #jUI Jttj Uill *Uc. ^Auu ^lo <j5U£ll 

j^lc. <^aL» tillil ^ 1^ 1 njj gection microin ^j+ajM j^LJI 
•^Ul Jj_k^ ^» electro poration xlijLj <J*ju li^. <1ai^ »jjJ Jli 



. WV. 



lillUj Ij^Ull iiiL^ja ^i— 3 fjsrfl u^»V^ 

. DNA ^jjlll QjiC <u\ jj\ l4j.iL CjU jji .1 

f fc- RNA ^jjill (jn* <jjI j^ll U^U ^>i.i diL- jjji . l_i 
(jMjjjill -^U jV cjb^lb ^^Ull Jl*-. ^U* jjo » j± VI £jL j^l 
DNA 0*). 4jj-£-i1I <j5I j^ll fcUlj LU jVI ^kUuV <o-u. j^aJll RNA 
yj) RNA Jjjjj L|jl^lj <.*ij -k Vetroviruses oUy^ litU (^j-iull 

UiSjj J j J j « ^ CjU.j>gjJI oAA » jii ylc L-U-ali tliVjLa-Jlj DNA 

Uoijjjl \+Ac Jj^^llj A-uli> >JI L^Lill uijlall 

<n:uji jisv» 4> 1jkk ji, jjj ^isjl ^>!i 

U ^jj JbAaJI (.WU IfjlbA Jitf V Somatic Cells 4ji m.^fl 
.*Uu» » ^1 ^^germ Cells V^fl L!*kll J| C 3UM 

JajoJ j ^1] ^UJI 11a Ji- <£j£» A3j (Precursors l+iSXu. 

. l C ^Ull Jki3ll r o!» : Jj^i 

U ji cJlAiSI JIUI Jic Ullo ^ UrtJ s ,^11 , (>) 

.U J^Cj (joikAlj'tj J*aJI ^1* t^jfa^ <jLayi CJj.lx ^4 
c_u-u yill i^b^ll dna. J£ AiJijj AS jm ^Ifc 
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.yi!^ ^ JuG* ^blli, ^1 ^Ui 
jU. J!*k tUaSu o' <> 0* ^'ji^ll fl-iki^Vl 

L-iUlSV JofJI </>M ^?Jt *ItU >5 1J1A4JI j*j cUilb, 

^ilj t ACE2 i^jj] jkj iej&li <^L-[, ^ i^U- £ti3 J tji^j ^jjit 

liij** ^4313 J J>*Uj 4*1^ JtfuUll IfifuJ ^Sll A^jUlt jjkl JfrVt 

caiuj (£>kij c-jfill SAjJla (liUj^t ^4 i ;\At<1 ^j^JLJI JLcLaj 
i.iiLJ1 ^Uj-. jlji) L££ ^ j jrhsy Ujlj*]^ ijj^ tdtiAj -0^1 

liA jl>-] c/A-» ^fklt tlk ^Syjj ObjjJb ^Lxj ej&lt 



^aJ! r , aja^ tjjLl ^1) o>£±>*VI *UU1 J*-j3 

jr^liJ »AjA*, ^jjL flJ JW-^ <jtj Uu^j t (^aunSVl (>aij t> (jjUj 

£-cuUj (-Jill Ua& ^3 ilihxall >-U-» (^Ic UJjLVl li* 
<£>l JjL* ^^ft o^sV <> ^At ^1 {^.il ljA*L Ci^liU 

JsAj jj^g-klj jvmuu ft.lj.l4> <Jtji J>*Ji ^1a.UI lot V US <ujjL?. 

. VI* J*a-Jl ^ .ill 

<> ^j-JI li* >1 (> tu^yi v j3il <>■ <Hll* "LojI 

<t tj,,.ri £J1 cito>>l t-illaSl yJJ tU>UI f* ^ji^JI ^ <J3U> 

<L >«>tll A j j y. ill CjLo>yi fjlii ^Laj] «— a 1 4 i ,/i oL-l (/^-h> 

: >! JO* 

c^Oill c^jZ ^1^1 ^AajlU, li* Cj\iukjl! 

JU«J cIua. i_Aill AUaC £4 »>ilf-» (J*l*lj (^111 (JaaJI lifJ frli\j2&\jj*eAj 

AwiVI) ^jUj ^lll J <-uj>iB c«j!>SJ! r L^» OwLP 
* * f 

a£1I j^a. t jl«J tiua-j ^al _^VI ^hj) ^ J t^JI ^>aj bUi I^J 
•1a j t^ljji^l <j ^jL ^Ul jjttiij ^Uill a^SI ^IjlJ • j£La <j 
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.LjS ^Ijll jsj Jjfi «J £*AiJ J-UJI ^ j^l c^i oljjV 

: **l*]t iiUUll V^kl - 

fljjVl t> 4JbM ^Ijjl ^ y CjUUI Jac pUolU Li9 (ju^j 

^cliJl jl*J il^-ii Jidlbj Ij^iD »1a ^ iiuA <ulLjJI 

iljUUUt ^ Lki-V Mjblfll Ahf?J(j V jlaJll JjJ J&4j .,>»>ill ^lc ujUiu 

Alj+yiy** l^ijibi gjjS. J mja^ jlL>-ll j;^U JU- 

'u-^j^ U&«» <^>- o^j j^^ll ^aaj UIajj 

•>Li c*lil CUL-jJj ^aJI ^jl>^> «/ *l»L«Jl <— Ull il)L£ >ill 

r u vi Ucici oil. >-fl ^ c^] j-ii -oi ^11 Ajajjiii 

CjUjjJI c^UjUa Lii »jS3 (jVI ^i* <Jj . ^UoaII 

« « 

.•jakkll ^I^VI »joc.j jU. >-ll ^ JUa*I ^ly* 
<tli-3l Jl^ ^33 WjIj ^^Jlj r L^VI V^' ^ j/^jVj) 

Cj^tlilllj CibjJj^l AioLjj ^Ij^ ^ ^Ul^i ft^jAaJI AJjJVIj 



t> JujJ acUJI jl^ Wart ui^j Ut l^uS j3 ^ i^hb** 
^ .ixinj ^illj (^^Sll jUa >uii i^jxixui jkt jlic ^ tliiAj 

<ulL>all L^Ulli «aUaJI ^Lu^Vl j3 du->> i>j>JI ^ ^ ajo 
(^lc «-ujL (J * u-±>*N (z 6 -^' jW^ ^"iJ* W*^J i> 

Personalis tjUl <> <^LJ ;^a^ Aj, j £iua ^1) AaU-yi^ 
Ci^-a tL-j J^j ^Uj ^ <jl dSiii JlL»j i<ihkJI ^Vb ^L-JU UljLla 

Jkj UkJ i j-mJI < ti«11i ^4 <aJS Ajjlj *LaJ L_)l^aJ J JJ iUaJl ClIuO 

G^S ^jj lllL» f>lilij Jjliijj SjU-uy 0i>«* D*-^ ajjAx- 



ilxilS villi} UklJI i-jtfuiVt JSj .. ^xijj ^>4J t j«Jj-ij 4j>MI 
^ tL^UJlj jj r ^..O/t <_u^ jl Ciljx»jLlll itjmi ji <jj! jj l_>I^Y1 
aium CjlitA LU3 <*j33 IjLau •jki. Uill iIiAaj U tfea-MOj f liU 

^jLuai j^ljj »Lhlll Jj-uO ^1-»J OtH" CJJ^ 3 J Jj-fr^J 

<^.UJ1 JUcVlj <>» ^L-J <ji jll vJk^j jjiill LaUu j 4<JiUi 

i(JajJlj tjkailj 

</Ll> <>>» j*^ ujUj^^Ij ujUj>yi <js joiin ei^L-ji 

ajjI^c. iiiblcj AJgll CjILjU £-» aIc-Uj c-tfuij ^ a^U • £*J\ 

O-UJI t>jJI *i±aZ (jJjL 0=- UJ J t/>*i £LudLJ 

Waili Ai^JtmA liU ui JJU till^Jj {£>&j jZaC J£j Jj1**i31 

I^j ..^J Lli ^l-ll ^-^aili gt>1j <Lii A£ ^Lrf! 

j£ 5^ ^fcJI *j* ^lc) Ijk^JI ^IL.) ^Mfc 

1*1* gin! l^Liu-V ^UJl jl«jJI t> UjlL« a^j Vj 

jlST (>t l^jlc C-JJ>1| Uj j.rtwll ^ul^J (JaSj JSLla ^jj^JI 

OjSj yiaJ! <ujjtillj V-jiH J3UJI J>JI £jj Lxjlj <ujU 

.ur. 



jrbjjj joiV! bA rJ L £y»4 CPU, <*-ai** ^f^si (bfc* %JL) 
.Lii cA> (AiK-ll sUil) jb-i^ Jj^li 

(Jl^j ^li (ji^JI .1^ ^lil JmI Ujt >*j ^ tiiU j! j> jIUi 
t> Ujj& J >^1! <a3a!I ji jj^jU jJIS ^cliJI 3L* 



J£ ^» L-Uihli jjallait (>• tiiljfc jtf J^> jail Jj • y ! JL^t 

-..lets o>^» TT,o j*3 ^ rJWJL> £ >J ^315 jAj (TY) 

11a ^lUIl fill Lk-Zm & Jj 1 >i.Tj i^II jlL^ Ji b 4 j^jll 

^}Li t*Ui (Sfjla <j>j4 ^ill otb -a. jx_c t i.rtj 

t^ii ^b ^j^Luj Aj-xjll ajV o-Lk f UiAl -0«Y1» ^j^jjlll 

cU^ JiUI b* oV lylj-JI JiLH 

J^l j jAjUjll IfJg 4>4 lu^s >» 111*. T \ JaaJ _jAj AjlLftj AjAuc^ aK£u 
lAA ^LUJl t^BJUj ifA-uall j ^ >l-x1Ij (^JjJI ^utJLfr ^b-C-lj (^Jl 

.^US^Vii vil^ig Ulal^l ^jlA* ^U} -t 

JXk tilli, (jtfcll ^icj JL^ ijji i-w <t>L}!l 

t>%Aj ditiLJI Jib UlikJI jj| oVUll^ ^L-yi CjVUi*) 



Jj »ia ^ J&l uutii cJ-U£*l jL-_* ^t^Lc £j-*-u*3 Jjii .1^ 
(sIaaI ja^u- *j>iull Cib^Jt a1»j> <_iUtfl (fij £Ar 

A* • j> itila^Vl «-LllSS « kfcka35 J <ctL-»II Jt^j ^j3j, »^jA^ <lj.^c 

Uij ^>UaJ) flic (jil » jAUll <JC«La^ ^uitfl UjUl ib-uil (j.u ^JanJ 

^JLuiljj <alc £^ILVI t*Lui lu>& mJj lfr*-uij M •> 

5— Ikj CiUlj^ll ^ oUayi Uax. ^ jj^3 ji* <5U >»J J ^^L« 
citixaJl aUSII *i«j>kll u' <^sj • A y^j >*^il 

^ >JI C ^UJ jLoyi^ <~>U1I oUjjJI .i— j ^1] <£.sfc- *j>M 

. <>l >.VI > £%1 U.^ jillt LUiu-V Ajjl ^ £AaJ ^ 

i-uUjj OL>*VIj Ajli^Lcj -OVUjuIj »jjSi3 t_j jLI iIjIL-iIj^j ^ jiJ »:ua*. 

. ijlji-uJ ^jll (> Jlc j^i I^j^ ^Ij^UIl V^^Ij aJ^I 

v^vi j ^ijL-vi j Jmm1\ r u-iii dvu 



<jh* > fjix»3l £jj-Su (J-j 4j\jJ\ ihJ ^a*.] . 

» ja£ i^OVIj oljjill CjIiiaII J^JI J**]! Uj.-. jx-ill 
L3l >kll .1a J£ o J--.J t>l j^L cjbxa. LLu jl J* ^all CiU5L*3! j 

£ j>iuJI S fr ljSj j^lj AiJalt £*j AjcUi^VI ^jUI <Ljj I^Ljjj 
jAj i_ka_jJ <jj.J Ajjliil ^ Acljl J^jlaj Aim jrhaj jju^J 

cAmi/fl M>*j j^ll u-M ^Ij^l! jjUill jjSjS ^Ij Lkx^ >j 

tjjjjljj ^ij, fJUl <> <i!li*JI c_j >fc ill jjj jjll CjUjIuII 

£ua. . jAall (JklaJ <Jjljjll <_u£ljlll £c CiUjkJI £jttaJj <J J" 4 >J 
£jjU1 ^ ylc ^bi ^IJ J^JI ^ ^jjJLJI liA _pJiL. 

ti>1 oi' t> a- jj^ji ^ <}\+y\j i+i>J, ajjA^i jsUuJI 

Ua j^u ^illji Vk. W ji>^ ^bill »1a Jfl Jj^ijll 
t> Ijjji- ^ititS ij . Ji £jjAaU yljVI Cjljj^all iij 

.Jijjijll* 



. UV. 



(CD) u-ji W"j Ujj-uJLij V>aIL J£ #U1«3I 

^ »U1«JI 4j>ujJI ilil >»-fll « t it ■ il l^h v i J ^jSaj ^pM^Jl <-i >J 

t> J*' <£*±> V*n c*>* W J^tijL^*^ J^u-IjI^ 

^Ia^Lui! J^Li. ^ ja-JI l^liiiui ^jSJl^J .^ja^JI ^JUll 

J>VI ^Ullill ^>L^ (Sj^\ .r 
5i!lc.j (^>AjJI ^ji^Jl ^j>i-4 gjbj t> ^^Jj »aa ^ij 



t>^i cMP d ^4 fU xu\ 

U. *Jjljjll IjUI »JU ^It Clliuall iJAa-* illtila. Aa>jJj CiUltilwVI ^iau 

^Kl l^LJ, ^SK t> Cib^ll J>j Jill pULJt CjVjL^j ujjWj ^jj 

• •> 

jju£ ^p^Vl oliSfcllj ^Uyi OH J ^ W 3 ' ^HJ 

^ £L 4j1 ^j^JLJI > LLS <£>kVl CjUM <4 ij^l J^^j 

dLjUill / £ X cAj! j^lj dljjUil! X t \ ohM J*a-» 
Aii c^aVI CibSttl uAfillj IjUall t> U X TT JLti 

.(£*♦*) OjX& <x±ulA\ 
• >A£ j^j cjhjllll »aa ^* til jULj Isil Qja-jjISVI eiA^UI - 

Ail <-Uu, (<i,jVI ^a) ot-jyi Jfs t> <jjL5u ^jj^JI 



tiljAa. Ait jjii ^Kll jjA-uJj (Illicit lifij AaJ |P 53 I QtJI . 

•uui ^ Aiij . jUiiVi yij c n- 5U JiU ^ v-ii3 i^lJ 

U <iLi-» jfj iP53i ^ja^j j>» t • • • ,jyjU jfi 

J>*J3 uillljj > jku-llj » jAJ-JI Aiijj Uj jot ^ 1P531 Of— *ll 
V)&H ^bfJI Of» ^liall D 6 - *^ l&A, <£\X* >- ^1] i^l 

(iii^xVt <J >il 1if> J-j ^Ij^ll *AA t> J*H j^yij ^ J*" -1>^ 

ohx* £j>5l* jJli J>Lj tjUoyi jU.>- ^sll ^Sj>1I 

v*UjN tfjSsMM £*J - r 
Of-* ^ * * • </^l ^ ^' * * t> • 3 ml jIaj^II iiihjjJl aix. £Lj 
^U^U ^JxaJl i_5Uall jm o* oA^yi l&Hj >dl >jL-mi > t i.<^| 

^ >-ua ijx* O* OVI JfLL-3 llllijill (> ^AjJIj &\mM ^1 ftj^^l 

* jLa^I juSUjJ) O 6, C* 41 ^' </-* M *^ t> . j j ill r. 
ftlA ^Ic jaJLi all lJUaj U^i i-iSjj ^1] ^lllj 



.Ijjjis v • • ^3b±k .nc £Lj yeast » jx*JJI Jak q\ jSIj 

f t jjVI >it • tKw ^ly^ll Cihiij^ <^IL. j3U*3I 
<^Lu,VI y VI i-ilitfV • jj-iiJI t> *LU1I feUiJ ^1] j ^Jj . vu» >-N 

. f LLV» 4jL£ ^lc • jkjJl IjU-uj ^ill 

^SUU ^jU. >-» jtfdl J Up*j ^jB VI o-j iji >UI cfim >-ll 
uLbl^^il ^IL^yJI V*&A Jii Jtli (^V ^u^) 

.Uj£Lk DNA ^jjill o^JI C ^UJ ^lo JjjSII l«i t^lj 

v-j jUall ,i J-UJI ^ ^1 ^iUill i_uJ oljiilt 

Cillijj^ ^ ^Us Ua,j jVI ^1] V-uiij ^all vliliujLHll c> 2 V 
lj+^j U*i«II ^Vjll Cil i> ; >lx- a^jjj ..asjljjmSI oLuuyi 
aaU-^ jVjJOhL. ^.t^Lu a* jliU ifli*!] t_iiUill c_ki£ 

j'uii c-iuii Ljja »i >^y iiiijj r > nn^ <u ^ji ^-11 

<i-.^L*i <J>M' ^W^ll <J^L>i. jAi ^ Ui*} djj^ lit-, tj. 



Jj^»i pLo jy JjUl- j2j ^UjU-J! Alii Utttl ^Uyi t> 

cj&> 

^lus^tjdi ^u. ^ji^v <kj>iu *UtL»UJ _x 

« kit tAj uili Y"\ oaj U .ja«]I Ha ^jIjlj <i£j>.VI *M 

o^l ^Lu^l 0* v LA*"» <^>- Ji^ £>>£i 

&\\\* t *\\\ Aj\±j IjOjj liajk. AjI j^I »Ulc Llj ^aII jjuII 

jjii-kil^ X* • • <i** tknl ^ij Ok^ yfl v ° 0* ->>*J 

AlUjj ^ uifi X"\ Lii 4il Cifj jVIj W 
^j^JI Jjjill Ul . tiiU-Lj!l ^lcjsuSu Uxua. 0^ >X dill* 

L»aic Ail UiUlj iilj^ j^-^U ^jla <>• igj^jp*- >»» ituA^ll 



cjVXJI j_>L3 £jjl3 Jjliu ifiyi" CjbjjJi a&Ijs L^jljjtfll 

^A^VI > yii^V! CjIll^I! J 'e^AA-- ^ 

. ^Lc. uill \o* Jii U-Ljil j>» ^jJL ^ill >11 >xJl lit cjL^*j 

» 

^^jUl^ tjSj ^1 ^ll+jLiU q£u- <Jli£jjj ^viLlij Lfjl^A 

jLfcUVIj ^iliiil jjkill ^i^l! ^uAl l+u, ^j-d 4a-J i^L-j^l 
^ ^Juilo- ow cA** U tf^j yibM 

l> ^1 ^ ^ii^'l J— I (> J-^ll 5^ J tjk* ^lUI J4i«J - 



<AjjSpU ^li.b (jaLui] 4^>*- (jig] I t * ^Uk^cUj 

Aaj** ^ Aiij . J*l£u ^^kAS o^y' aj>Su1I 
. ^SljJI la*-U ^U-yL oUyL ljuI ^ lillu J 

^JI^H olP^ i> -^J y 1 ^ ^JJU- gene 

vMi*]^ u^L^MI J <J jaII di^J US .Lii ajjjj-. r« • 

X^H ujliS&l Ja^-» £ Ail (> ULiS ^>VI CjUi&l ^ jlAJI 

DNA ^IjjJIJLj-Ill^JUiiX^^ J^WfcjL^tU^J 



» » 

•bjjj (^aJI ililjaJI u- 8 *^ ^^u**jl£ i> J*-«V! (34» 
.giUll »iA jljfi >- ^1) oVI ^a* ^1 J-ji. fJ, . ^tiiil CjUIj^I t> 
ciiUj^tj-tjjSl! (>• <jjLo <JluJ ^>i-ill fjiA^JI £j>*-* i>j 

J^>S jjll ,>l >-VI t> ^1 j-.Lt i4U«j *LiUll Cjbx^JL pi j5 >1£VI 

.X^l 

^•Wl kii^JI jjjj <u-jjill tjjLA t^J^ 43>J iluAa, J^Lk 

:Jt J igjujk JJjiji jlj^ jajj y-ojall 
<Uc ^iui U (/ L«JI J n Villi jJk £j>2U Aibll OljLkll <> .1 

^ JUJI J^-. ^ ^^xlllj ^SlSjll vUl JXk t> •JjAa.UliT 

. viiA* jJiio jrhjy ^ji jl .111. i^u-L jjj^i r ii ^i . « r >s^i ^ 

T^ljlil 

4^ cAlV ClU^i! ^a^UI (J-l^ll j jAj £.1 jl*VI 
WljJ^ Jju-a-aJlj. ^l>lAyi c^UIjj Jk^V J*illj •A>^J J ' 



.no. 



cu> i i>^ Oj^LmVI . ^U-ll 6 AA ^lt JLC L$l£ bjjjl 

. t Jjill 

Sa^J-JI oLV jll ^ Leroy Hood J jX l£ji>^ . J • L» tilli .i^&j 

.1^Lo jSSI o^j .no ^Ic Lia ^jLV ^U^l 

^lc ^jlxxll JT>«A^I o-ajlll fllklJ 3 J ill mall CALnLllI ^1 

c^jll -OUU-laj ^Ijjll Ji J>U (/ llaJI c^jall j i£,ji!l ^^Jl <-u£j3 
jjjljjll all liAj 44 jL>lij j-u. ^ill _>k.VI f-i jUl ^jjill jj^aJI 
^1 CjUj^JI ^ L-ijjuill ^ikJ^o^o ^ jrljjll ylllJI 
(>iU- JUL! ViV, o^H ^ jrW <^ lA-*^ <> 

! I f f jj^JI ^j>JU (> u&ja <j& IjUj : ^ 
O-jjjj ybJI >l«S1^ iJiiLVI <3^ ^ lW* ^ --i c3^ 

^a^Jj OUI IaaVo^L^JI ^Jll <j5l jjll ^Ai*]] ^ 

tit Uia til £jj>4x»U 



.Ua^b clA^JI ^iwu Aliluj 
O-jliJI £ii Yijj toj-L J ^ Jji*. .J 

. ji <ijA^ ^lc . 1. j-iU* ^SUlll ^Ic J^»J tjl JVI 

^uiilnJI UJI cA£>ill ^ £jU jUI Cilo jjAJI i->U,<-.ii 

till jiiVl Ljji Cut* Uji tillj ^la > * a jj VI * ^1 ^lc-ljSa. ru.jl 
Iju <>» ji (^j-o-JI CixLoJI J* *J>fL» j^c. £_jjJLJIj 
i>a ^j^ll ^ ji jj li) o^j « ^ c£*U t 

J^ij tj-ua-* ^4 j^l >»VI tjt 4ljl*iuill CjUiaJl Jjj. CjL.1 jJ pi >a.) JjVI 

0° JjVI JjJLuJI 4\ . nil ajljj »U±3j ^4^4 £j>*-* jA t-JjLUJl <jl ^»jJj 
(^LI^aII AiLaJI J>uajll <J4 ^jjAJI I JlA ^iAA ^4 (jjlUj-Jl 

C_jL«j ^1 j*VI J lij <—UJI C^l jiUb jla^J L^i AjAajlbj ^_>aJI 

Iaaj J ^ Vj .Slijll .UU-ll JUj ^^Hij JUL VI lJVVI Ol >iut uau-j 

Jii. X^I .J Ji>ilj All JUaJlj. ItU C_4Syi <> li^^ \d L-ki3$j J 

Aiicl ^ill jj>lill « ij.-^j »A^j J-VI bjk*u ^LiJIaxc. 

Jl > 4 ^* ^j>2*^l (> UiXuLlM J^auk J AiwUjj AjjI jjll <^A\|1I AiaJ 
A^aLk ^Ijjll ytf.1 jl j^^JI o-Laillj JaJI <>l >-SU jSl-ll AMI 
J-J X^ J^jkijllj {ujj l^j ^311 Cj^UJI 

* 

>^ll Uojlj yliJI > iKill <>! >.! « yil jjll CiX^I jj^. Jl* <j51 jjll 



^Ijjll <UilL Jj^U j> Ail^y. ^JjaJI »lj3*-» ^ jU^l £Lmj J 

l 4 ^i1 ^^31 Ukll Jkhl <dj^ll ^UII j> jua-JI J^Ulj JU^b 

^Ij^II ^frljill JXu (^lc (£paj ^lll CilhaJl kiljbj ^ U jjJ 

^ ^>>ju- ^1 iIiUjVI Ujji, lSj>»i, Iji^J j> JS CjUjjJI 

» ^ ^ Ji>-^ cA} ^lUlu ^ (•T'i**») lij.il J 
L^ii-b ^ i^UUiil ^1 ^1^1 ^ikll Jk:u i JjU ^k. Alj^ 

.^ulL>- ^1] J^ljjj ; jLUI jiisV 



.HA. 



^jic » 1a j tScince Magazine i juLL* aI^a ^1] A j*\ > i 

a«3 ^1 «^>l^lj> AikUll >±ji*1\ LjUUdSVIj cjUU *iki* Uja^ 

••^•^ *a*jI*H »J> 

t>tjlfc J A3 jl t^jA&ui >LUlll jA»ll LbAl 4j! Ui Ajl <LL». ^lfr a£^J jA j 

cL^j CjI jjk> ajuU-1 li*U M-jkr. 1StiT till j - / ji^a 

* • 

: JjLs Jilt eUaclj (Jjjj . a ui)j 
• « 

JJUj Lfjj^uj ^all i;^ ? ll fcUl 4£iii rJ ii- m( l\jl\ ^ -<xj*ll 

-Ipiiij - vi>A^ ^iii A<:iiit 11a oti W$ DNp 

« 

iilli jj&j « 441*11 4o£jlll ^4 dhxJi l«j <>u ^l^ijSlb t5l»l| £j~j-ll 
^J] (£A}j*« «U* rJ U »Ac ^jljJI Ol* <>j <>1>>VI AAjt ^Ic 

.^^^c <ul. CLi*XUu^ Jjk ^1] jLjyi J^u-j 

.^jJjaJI £j>^ ^ >u tilljlil ^ Ac. ^cji 

**lli lMu ^a.JI WjI^II r ljilA-l .Lh ^UjJjjA J ^1 
(jmVim, rt JL-jVI jL>illi #UU13 Jjk «4>L* ^ l^jail ^allj 



LajIjS&IIj AjjIjjII ^Al^JI ill j^J ^ill jjSVI Ja£j ^Aj 

^ijutj iViiii cjL^ jjj ixjjii ciUl jUjy .r 

> ftAfrUiLAj «L^aLah AjluaJ tiljlx* AhX* AaIjcaj 4_aL& «LLuoj (It j-xjll 
. <^ilL«ll ^Ic. I >lti (^JumII jaulll JlaJ yjllj <eAl*-s]lj 

oUUjVl Ju£j4^b^ll ^j^IUajIj^I JUu^ jj^kdlj iLj^il 
<jjJI obstai CjIl^vII Jj^j VllJI ^ >li J-*j CjIihjJI U^jIj^j 

^1 '^l^uJl flu^VI jrUjlj (JOJ^ AMI d^oAliUj «LuU ^jjill JJ^laJj 



(^jluk4 -UaLII tli _pall ^jlii J^J CiljjLtll ^ (J nielli AjjO* ^Jaj 

L^jl>£i!l tijLt xyLA <l^>U aUjIj ^cLl-JI > i.ni ^ji^Ji ^11 J***ll 

Urt j> ami ^ jtjU- r us Ujtilo- <^uii u-^ 3 

* 

Ij QjjJIj (_£A_l£ll ^jtijj j ill 4 J <rt j ^ A"> jjjJa ^ > 1 ^ .) 

^Sl^ll ^AjSII u-j^jSII ^bij j> .l^JU ^UAj . v 

jjjiuiJI giiiA ^linl U jl^ijl ^allj ^L^all ^Ua.VI ^lAk^uilj (^) 

.£jUJI<> 

<jL>JI jlj^l ^Akiuilj ^>Sjll ^aII o-cok^j ^jL L£ 

(>ni* A ill fjji^o jl t>» Vajj jrtjV All! ^lc li r \ .mj Ua 

.<cU £A ^ Jai Jl^I^ a^jAaJI JdLIIj »AaJ (^l>* 
^j-jjUjj jj-j-. t> jlj C U1 5 yl) vLlbll £j>A4, - J 

. *Jjj Jjlt iuAi^l j i^jaJl 1^ J ^l^luilj 
£-iLl-jLjIjj -U-Ai^* ilibjl^ .Ufl i <lu3l ^jlcj ^Jj>JI Llv jl jiJI ^jlt ^ 

U JUcVI a- ^SSllj^l iilbA JljV ...j » jUJI U jttl ajxJI 

j^l LflU* ililljVj jLjill £>al U5Uc <ic t &u U OM 
. ej^Ull tp^JI g-j^l Iaa j> l 4 ijiV> j ^AiJl c _^UIj JUVI 



^ <Jjl jjlt ^uiAl^ll <JjJ g-llj] t^ttlk jA j H4J UAaum 

: j jikll&A<>j 

^JL^I <p£ll t^ll Ujl^lj c^iaAll rJj ll cu^UJl J^Vt, 

OjXill ^l&Vl o>»1> «U ^ Lull <>-»Vl JuJlM JU-f-^- 1 -^ • (^b >j 
3b >Sal» ;U* C^ljiJlj fjill jUy llA JL >i»>i>. li+i Ail! jli 

' ( ' * t* ( • * * # Ml * * f * ' *•> < * » ««J ****** * g 

r * * * • * 

+ •* + + 9 ' + ' 0< *» * 0 * * • + $0 + + +9 t * 9 • « * * ft * * **ft ** 

Is^l Uti l^U Ojjdtt ^ U|Uf jtj cm}' j V>3 ^i^I lij^ f U:Vl j 

* * is * % * *— I**** * * %*. * • * % g y * * * *»* * * ******** 

QQQ 



L£ jr^Ulj yyi V^j V r l <iUyi «ja* JA jJA ^Ip— ^25 

4j>ui f Ac. gjbj Uj OUjlu-JI »AA <i jm JaJ! A] j>X. J*lwI3 .t 

(Jll *JSI j^ll jtju-VI »aa oj— <]ja!I 

• » 

i j^lkj AA JJ Q±\ >*V 0>L.U ^ A$b {yuk ^la^VI <jii J*J 

(ji >JI jjiil j^Ji Jii ^ijli AJj V] »Ia* fLuV j-us-j ilijJ 41> irtj 

(Jill until <J (jlaJ^Xui (^111 (jia J^ll Lie. Jaaj \nA) »Aa»Lui ^oIaJII JL» 

' f*J ^ <J Am (>J_>A cfe*Jj ^UjaLj AjUa. jjaa jA IaA £f-»Jj 
» * * *■ * 

. AlLiijj jjdill jkiaJ ASj Jj Aj *j» « 

* 

t^i>»VI tj-la-i Ij-i^ Jjliilj (J«l»jjj (jaJjjii* O**^ J^*" 

»aa J Lx^Jj (GjL. j| jaSu <oU^JI <Lj>3! i^!!^ J^ul ^> 

*l>^ j> (ka. (JSVI jAJI (> »AJA^ A I ill jLaj] ^ tji tuft AJ diLxjVl 
<uAJI Jl^LsJ! O^JjIJ I jAa. j tlfjj jjial >.V1 j if+jllia. 

:aja». ^jj ^> »UUa*!i^». .tdli t> A14V >»VI j J 

UaIc j+IZ »UU* ^Aj .. aylill <i£ ^> 1 jjAjl (jjjJ Ua5^»i 



(/ a* i/l n *^ oj^jj cx'd\ jiiiiVi 

IT AjWi l_uI^ 12*1+ ljj^I !i] plisiVI ^ 
anemia sickle cell 4jVuti l^^JJl l^i .\ 

. AlaJlJl 

thalassemia t^Jlill (JajA.y 

: L+l JUSj jr^b. > 

U^C.MI J I4j.il ijjjij Uaic j^tlall <^Ua3uui ^Ml ^j) jJ\ jUakVl 
a^->*j U* XV A^udj AikJl* ^LuaJQ J aj^] ^a!i«]| 

Ylkj 1 06 4^ Uill ^1 jjj AjL-*$U Ag.ll Ail J <>! >.V 

Preexisting medical condition? 

viiA^i ^ j>l >iV» ^ U JLii 0^ li* X r 

ft^A ^il jS ^Xfr All* (^Sj <Xui-ijj AxIjj ui j^li jJ jj I^ajI ^jL ^| ■ «* ^jc 

lit Alill ,V} i 2 Jl O^^l f>9 



* 

•JJCj (JakII jLU f |U aJ {^Xftj AuItsJlj A jlltliyJt -\ irt <— ijjtal 
O&aJ J-»jJI «^ (3*. (>• JA U Jya^A » Aoj&LaIaI AoZaJ Jjijj 
uAa J j3^u Aiij AjaI Ji-il ^AjJj <>] ^ jIjaII <£>la-JI 

<s ciUri aiu L*lljj t*12ii ^a\j JUu ajSj>.VI ^L>V A 

fA Jj-uJl (jl AJjju^j 4 jl>Ull UXaJI b-4-ul <ji>J-* J j Vlll 

AjIc J |Vi1 jtj «»VUll jtilAll ^i) A_iij S jj ^) yaJ3 4 jAj 

(^^lU ti^i* ^>*' (/ ^ 4^ C#J O 2 "-^ 

jjAkill jAlJj (j-aJltll tjiaJl jljlj4>lij .tflu.Il jA ^ J.,tll ^aJlj LaS 

jULj aj->-j- <^Uj ^] okjfl t^iJi u^Ji yi-u 0! 

^ 1>±A£ pUI U. . J-IjjJI iiil^uJIj jhJl c£l jk ill j> 

. ^^i^li (jlJ jjUA^ll A«JJ jj Am* JS QjSilui 

JjVI f UuJI ^ A^jjllj jrjjll jUlil ^ ^Ijjll AlU ^UJ • 

!!T otbJ! »^li3 1> IjUs . 

A*jlL« • J^ill I4JA! (j^l >*Vlj A^l^t ilililaJ ^^mj J jA (Ii^jL 

(>J J4J tiAjilj » jL^> t_i ^>ii ^ >*1 a-»jLL* aja] q^Ij Aaki-31 
^311 nAiLaJ! 0- h^Uj ^ ^ lJ >»j bk»j ^ in ^si^ll jAilb ^U£ii 



jlijll t-JJI JUm» J J-laJI cJj 6 "^ * J**^ OfcUaaJ fit ^ (lALua 
jj>wi (£>»J (J^>* AaaL AaUaj tilll* ^TUrt'l LtAlfij • JAC. j QjT > j V)U 
jUj] » JLjJ^aJ <&>»Vl I^L-l AU^» J j^J^VI £ joill o-^-* 

CjbjjJI fx* ..1 J -LSI jjli a^^U ^U^It ^ I j) <jilj Jjliu 

jUJI \ |V.*1J l|lin.U J <4,,ll4 JJJC. ^bJ J] l+jU hj^AjII 

</A> « £i>-j ^ J^l cM* J) Wjii <J>^j USjjJj 

,.<>jVI.. ^Ic {> ft ^ Ujjll iIiUill'LlJj'bU oiijlu- <j1 A* yJ) 
gjj^t ft^lLLuiVt jma (> Ojjlii OA^^i »ttlc tilllA UajI • 

« U ^ i < Jii ji> J>>S **^y*>: JUS Jji Jbllj ^ jJLsjj 

aJIL. J jja^i uiLj 4a\>*M U»JX» Ujll t-i^J ^ill . J 

^^Lo^jt- / V/ t^h^l>VI 



fkJl kJji\ <UOJ J\J* J!U LfiLi >A-l£ XaJ fjJj-aJI ^l>^-* -^l** ul 

CjIjVjI! ^-jiJIj^p^l Ci£ jAII <> X r* 1 

Cit£ 4> XV o'j -l«JLcj j^ltaJI Jill 0* J*- 

fj^mj di&j-ij CjUi jjltj tlihjj ■ill <^Llui CjL*jLu«!I ©aa ^Ic. 

Ij^A cAJ±* ikb Jjji- cij ^^mj o^j • J 4i»>tal >»1 
. </j->fl jail UjUi&l lib JjaII 

<j1*VI iIiILUiaVIj ^>j^1I CjI j,n ^ ..ill ajUa (jsLuij ^ (> 6j^>j 

(>■>» to 

J j^iullu, A**l^J £&\H\ jAj JL>». (Jji^i AjlL* Ja-U A^^Jj 

: J\a du>. 



(>>• cf V oA»un ^ oa>^i j <>i>*Su oi.uj! u-u^vi 

Cibf*Jt j> <>l>»Vl j^-^JjV i> uV" i^Uj 

alb 4^1** ^aJI ciWjLii 1^1 j^i o^tj^Su 

i> co-^-HS Wju jtLkVli >a jA^] 2*14 ^Ml 

!!! i dVU J> iJ ^al\ 

J2L-J c»fiU3 Ua-s »>»lt txH>«Vt CiA J*I iilllA ^ 

r i >i*i yj ,0 a «,-n.i ^uji ^IhVI <>( *° ^1 Xr) 

AJjilfl fjfLt 1aJL*a jfcll j> cijifl <fudHj1^1 

^S\3j o-U*) ^o*]! #Uc ^ (jtS ^3^. ^jl^i o«LJ 

Aaudf. i«jLu J^k j>» J J-ftuj j <u&l\ jjlt 

J U-XW* J** t> aJj.5 j^Mj^i ^Ibltjj <ilii^ CjIjIjS^ Jj 
jfd .1*2 ^1 j ^ jUIl f .&! 3^£j>»V1 V^asJI £i jlx jk\ Qjj t-i jjSu* 
Jl^!*l oU3?3 oUI Jprf J ^ #UU1 ^UjI 

j-M ^1 cJfij^ j> >j Jj^all Ha o V . (JU! liA 
. ..sl^cj Quit jjjisll Ha JjtL-lj »lijVlj ^^Jlj * (/>kfl 

.t^<k£>J1 <sh^\j y^kVI Cj^IJI cUj j&ll vii^l 



(X A1) J </^Ut f U ^ »L>*1 tfljU £^lJ <4tokj 

<>T*M /o/l^^Vlcij-ij^ :I^Uj K*jla JULbi SjVj 
^iU^n Ciblpll ^A*] i^lcl ^ilVl ^Iaj £-4j I^U-jlh ;/ _>*>-<>k> 

tUaJi JJ <h(juH *~.U1I i&pft f Yt jjj3 J lySM 
Ale a*j Loi JiJUl rJ i^u ^Ihllij JiUI »aja*. iiAlx?. 

AjAaJUll jlS, AjjU^I ^y^l|ll ^yil iliaj ^Jt •AjA*. ^jI^. <iL^>J 



«• * 1 * 

i^lii j-ilj t-i >icill l^ij (Jjji^ <JW* t,^' LiP VJ"-^ 

.Ltfbi ^i' 1 * 0^ . J>»i J>£^ £^>*i 

</±* W (/^ </* (j—* ' V ^'*' f***" Lf' 

<J] y-OL ^iil juVI <>M d>*^ fA*lc5] ^4*13 U j^ll ^LilS*] 
Uiu Ljj^l ejjjui U-o jjVI ol^ll ^-^aiLi flUl jjx. ^JJ jjUVI 
Lii^bS cli^j ^hllij oh>^VI fJk ^Ul t <S jUVt y-Ull oalaJl 
ajL iuj jjj^all (juU*.) ^ji^j ^ill Aakljll JjJl »\J (jtLil - Jc 4^** 

tiibxk (^jju li* jju «-*2lii J I4J ^jUJ ^aImII <oLjJt 
sr ^Jul CilL-JI t> Ujjixj j ifrV-illi <3\i*-J >:Uu 

^jLjl c^-u! y-j^l (i^n </U> ShU^I aL'L-jj l^lc 

y-xiOi -Gli^J SJ^JI kZ\jJ\ ^ l^i^U J^U l> yljuJi 



QG Jj_Lu^li AlL> jV jl ll*. AjV ilajlnj Ul>. 4 j\)>11 <ajU1I 

^> ftL>_a ^iJLkl J > I • >iii <j CuIa Jljhl\ <ji»jji 

* 

W^ij l*u\*yJl cTiU^Jt . 
qjaJjj (.ipJa 4*-jAaI1 ujUIII h_*.U. Jji-Uafl JlLLi QjSj <jl <j! 

^juj * jj-MI * <* jlj-Lj 1 1 ■« ill fail Vi J y 4^.Jl JjAl! AjV j 

(3ji»j jjjasII ajj»j ft jaIlJIj ft jiltj AjjaJ! CitiL4i CiUi* liVi jl j Jj «UiiiUui!t 
jkaJ (jol^. j>L, jU» jVI ^ Cilii^j <ju-LuJ! <j^A*illj jjUjyi 
CjbxaJj JLu) JLujll a1jUm> .l^iiVI Ale ujjiaJI Jj^ ^Ic. J*LiII 

J^LlL-Vlj AjjaJt <>c dOaJj *aJU* CjUj* CjII <jj>c. CiUjI^^Lj . 

!t iAjjjJI dillrJl uila^l Lii OlilL Citjlil Ja3t >-] 

Cibjkj ^^Lu- ((£>M r >bAll) ^Luyi c ^h£ L_iUi£1 oil W - 

.^>-^ll j^-illj ^ij-JI Jjiill 



fj^li ^ji Qjljjj •Jja** g-y-jJj Jul; VI ^ £j^*»_KJ 

A3b^ ^Uli j^iLJI Ul t»_>J_& ^1) jLlijj AjlixA >ulLj ftAt 

.l^ljlj \4jlc pUaill jA Ul^jlj 

jA&JS ^aj . 4i*L*i <i^j •ila-i 
411* JiJSj U j^jj^II c^Lhj £l» ...u-^yij Jl^yi t J*» 

fJ e>-a>JI U^b*'^ cA* fbJ JD*J" S 4 ** -3 ^4** Ji* V^-M ^jO>* 

^jiSJjSL JSliJI 0' </*] 0^ ^Jjj-i .^Wj 
jUxL-V (JjLjII cWlj cjVUuJj » jUaJlj 



yj] (-Lull JJ 4X1*11 AiL (-J^Uall t-JyuJ Jjial'lj ftU^lU f^cAltluil 

^111 CjIjjjJI jjJjj Jt*Jij 4$aL- CjUSjj Jj . nibbxa. (>• ^ (jiul 
. J <*it irt jlj ^Lj iaj X ija g% i ill Alllk-* <LLjlo (jdUIl JUlXui 

^ J V}j ^iljj <>>*i -UjL-] jxiS JLU J-Ull ..ixJI <> Wli 

c-^iji uui J«j2j ctfui 

*j .«» ^ All Jl>».VIj f£UJ rJ inJl £j>i- jj^j 

*K>Jj <4J>aJI 4ai&« ftuilj Hj&JI C^U uaJ JU^» lillj ^Oa^LlUj 

"CIA" <&j*V\ tAjAkJl 
Jlbj JjaII OP. *-pUill cjlix^JI ^Ijl-x. dSliA a^j J • 

.;.U;»4 ililjailj ^lilc J^Lj Win j^lc. jlii] ^ba CjUaI^II 
!!.. 6^ 6- •b •• t-ljll^ ^ - 

O^ljll j^L- I >k> IfJJ J^ajJ ^1 4-U-L-VI <j1ja!I £iU>uill 

tjS3j Jjli- OJ^ till ij «J>-M Akj>iJI ^lt u-i>»JLll Qj+t-Ji o^l\ 

kjSLk ^ilx* JjlL» l+^g ^i>*. IfLlaJj <uuui>II ji&lj fli ^1 iiiUjUJI 



(jltl ^jlasJ IjjIu- c&j iljjtta gjjSi jU JjM ^ij 
» >Kn., -ui jj^ <^.U1I CjUUJI »ax.U J\ ( r X • • • y^-U! 

<L)>1I uiUtfl J* J>* »UUI oh £lj—M JljVj ..SAp*. ajjJ 
JjU» <4tilj i^>5uil iljj^i ^jill u^jll tW^ej^Wl 

£jj ^jj) S r \\ CiL* jkdl ^IxiJLuil Jj* Cg&jJ CjUj>£j <j\a* Ljjjl j 

5* • 
w ^ LfrH^JU "* V ^1 ^ (> -W^ J^»Vl JuflJ AJj • 

ji>£ t> -Ojjai o-aiui i/i ^Ajh^fi ifji*^ jjjialL 

<UjL >1l 4jjkll AiaJll jjiai « t mVi Ja*J ooik£ ^ ALL Ujj jl • 

^4 J**ll ^Aijll tMiJ jA^ C/J^l CLllil^ <iUaj 

J-oj ^ j$\ • jAU fjj.^M JU»U Cj\jA> asU-] 
( JU)« (/ L£a ^jaII. jjjfll c_ul^Jl y^, juj <L>1. ^ ^jLajSI! jI^JI 

f in.uii j^vi J ^ Ljjkii jj unr ^le. ^iiij. (^U-i 

^J'^J^ (ilb liA JIaoI^V jUx. ^Li <-3U£ 

. l^j Q^it jj Ctii-djl Ijjllial v l*jVl 



.tu. 



•j+Jj ^ W-A ^1 U jjIajj ^uJI ^ Uc. ^A Al* 

^Sljjll ^ji^Ax aIIJ) ^Aj iiiVjUJI 6 aa di4 

. <±L J\j (j^iui J«l (<uljjll i-AifU ilj\ailsl\j) jjiU 

-(^) ^UVI j^VI iy^j jU^I ^LuVI ghS] j 

. » £Uiu» j^jm 

<£g*JI ^uu4i njl^^ll jcxubJU jA JjUl! ^u-JI 11a Qj^J j 

^jAjll J<i1^4 _ < >Jj-U ^)luo] £)C (Jljj U» .glluCkA {^Ifll JUc . J cjji La^j 

i_jjx.l j^a „Y«,a ll L« jaI JIaJI j 
CjUKII </ idl j >A -cu bj.il jtxuolj sUjJI t-AiSi^iS Jl ^ku-j <>Jj 

..vJlkJI ^1) bL-, j»S hi Iaa ^ o-J 

<£j>.VI *M 11a o^j (1~UH) Iwt- u^j t >m 

<oi Uj ^ O 6 - Jj-i— jA J^jJI liA JjiJl Aic j 

Ui £ui3 Cib^aJl »^Aj t-t3ltj i^c a! JS ol ^ J J?-J 



ouyi u^xi <js ^ij^n J j>l 

A^l ^JitaJlj WjW 11 iA^jJJl* jUu-jSjSilj . 

Jljli ji^iL oj^ Uuc </ O 1 *^ ^aHij** 
<+±> >JI yUll ..I,. ^ULj ^LL- ^Jl ^ jl^II ^ . ib k « J£Aj 

M kjjjj oWb ^>»1 ^U->« <Ji*- . .li^UI ^ JUlj 



."Lit r* J X* J V Ji ^Vl j«Ji3 

</ J-jL-fl Uj^fc ^ fUl aLj^. C^ij ^j2j-aJI ^Al^lA^ ^ Jj^L3llj 
^Aj (j^jj-au-oJI JLu ^ i« _^aJj^» aIx- L»Alc 4j1 Y • * * Aiui jjujL* 

f .^iV, c^bba. J (jJI l^^j ^ l^liL (Jajo 
C.S. Lewis ^ JU1 4ljL* a^l!\ y^Jl *>» !1a .akjj 

j^lc SjJ Uajl <^A jLujyi ILJjl ijS (j\t I | ji Jj-L 

Q9Q 



. rw. 



l!jA*J L_L£j ^tbaJI Ja*J JaC JjJ ^ ^UjIj *L.| jlJl 

6 J*X. ^ fiaJill jL>y! J^i AajJ ili^l jlw JlllU, n_>a j2\ 

(tbj -ua Jjij rJ A\ AS jfa iiilAM Jac jU. Jj^j 

iAailfcj a |>al ^bLjia {Ju*J ^jJI jUjJj^J! jLuyL L*>»j (_>a>ftll 

tTjlj^il (TjIaj j^JI cAi^liiVl JL* "b±i±c LjjjJ] aIsJ J^Uaj, 



* * * 

*1a JJ J^^l ^ .a-4-Lr.lj . <> jVI pUjI jj'LJ L^u jlUj 

t> iilii^t CjU*i-> 4 ^'bU.j V nY J cr b_ ? Jl ^jisll 4_J>i 3 > jiMl 
<jjAil 2ju r 5IjIc. ^ j »1a J!ik (>» I ^IWulj jJWI 

* — * 

Vh r tf viibj^ ULlUI ^UjVIj cAJ) jail t> juaJI LXk <>i 
» jj> Ail J <jLJI dsLUI t> y jiu j^U'l J o-U-iVI 

Jj^.ViytJ^j 44 JMI* O^Ui i^jVl J^l 



Cit^l i^ljluc* JXaJl • l^jjj J) cjx— jJl 

btL jjUl f^CjcW I T / A ^ i t^-ll biJU. iLja : j^lLJI 

^ a 4.1.3 ^illj jjJI Ai^il dULij JjUMI Jl>Li r h %1 iulj, 

V] *IlVI WSjjV ^Ij bj ^ >Lullj »^ ^j-ll ajSI jjl ijU 4> l^lLL-VI 
»-iVl u^j fVi 0° tin* (> cS-Uj l^Aj lia fVI (> 

(> oJaJUuII tfjjjll ^j^uJI fA^lJ »La^yi ^ S^jLiVI .iJ 

C4g CiUjla^lj AjAI^II .Jill Aa£ J j-Ull ,UJ c*Ui, UjAllI <i3lA^I 

*L3U Sue >-j lj-«-*->3j lj>i_ijl ^ UJj>i] t> IjUij jSljVI o^o-II J 

AjuJ L^i ^ jliaJl £ j>iu» £jUj Ailj) . JiVl fJAJ Al» Oi^lfJi 

OVI lLajvj U Ijuj ...bit l+£j3 jtfl oW) 04>^J1 lU* 1 ^ 

I4J c^Aa £i\lx»l\ 4>» JUA.JU JU^VI AjI jj3j j ^lUiVi 4> Jj^jJI 
Uc AilLx* (JxaJ Joa Jfclll l^Jjljj ^ <Ji U3ljA4 Hjjtij ^Ij^ij 



<j! jUl] ^ j^^- oS3 j u-jJ^ 1 jtf-»U j^yi jj-jjji ultf <> 

iJJU Jj+J Cx>±J CjUl^JI CjI^jJu t*!UA, ^U-!l jl^ ^ 
IaAj £ll . <x«LuoJ| ^1 jl\ >tVl (> ^jaJIj ^U^IVI ^L^y CjjI 

l^J ^iull iljjhll cUljt J ^ij3 CiUjj tdlUj .. U^io tjjj flUI 

J^luJI »jaSI I>Sjju ^jl QC jUlij j^jUaJ^ *Ulc ^lJ Ails j*j 

cj jUall ol^J jkLiIt ^li Laic i^UVl ^Ull ^Uitli ( ^ u u <> 

^ Ua tyj ' • J*"*"-* olljV j>4^JI JtiJjl A>*J f*JU 

<J ^Sbj (jt «Um jf*3fyi ^jUajj^ll jSa£ rrtrJ <^ 
^ (NR2-B) 

^SU^jSII ^| jUyi JliUl t>^j (NMDA) Lliliijj^j 

. trr. 



U-Lla] J^u^ o!>^1> U^t^ t> W CO 1 *-^ 

AjlLt ijj*-! liL>L ,Jj <>j]| ^ aLUj ^ KWi 4 ^Ujk^l} ^ >3I 

<> tiJ <1>J Jj-— jll L-Jji] » jAx* gjtllS Obiiil -Ojx-j AjKa .Jj-LaJ j 

<Ac (jtLlj ijijijl bjjUi c^iliitai oUUll Jc. t*Ui <jLoyi 
(^lul! J^liJl J Ait <ihiui!! iliLa^VI j oU j^ll ,ja I >a-^ jj Clockgene 

.jW^lj ck^ jA <>iaJI J*C ^kb ^Al! Ala. jll 

Jj-— -ill <J JjL" J* (jjJLti jji j>i*JI l£»Ij 

L»jj £ ♦ j.j ^ il l U>*j& « ,u ^LjJ^jjaJI jjlc (cfijLiJI o^aJI <!>?i) 

. . <j^U!I ^1 ^Vl t> oW«N (J * j<*** C-j* M» ) Jj*^ 

• vUiViya jA* :t>*illj 

C&Jji ^ CilbjjL^I 

. I^juIuoj Jj <jjI1II <cUJ yiUSwi ^1 ^1^3 

(> LjllxJI tjl^jV <J JU iLjAa X&C&J 6 Jj^ ^jij <-£ 

. jili : j* (jjjJI 11a tjl Uujkll <>j j ii All ^£ijXa U jj^ ^Ljill 
^bll ^j^jjSII ^>*^l .jAij o^J* Ha ^ Jli liii* 13) * ^-.Vl j 



Jbibj . l«K ^1 Ij^U cAh* ^ JLifl Iaa oV ^1 ^ J 

.^li^l <>jVI i*U£ ^ >j i> ^tij c hjy ^i^j W 
^ <L.l£ll olUI <> iji t> 0^1 Y^l J-UI .til AxiUoi * 

fjjLMjAjjSl] £JUj ^Uiilu^l IjAJjL, <ii^xjc ^j+h 

V-] J] lpJ te^ 6* ^-s lAjj^j ( £ ) r*J 

.. Ajl^lllj <J-mlj^uij <LmjlAj < t ibo-B-l Jj..4-iVi t(_fj^ui Jj_iJ t-jLuaJj 

• • * 



. TTo. 



ClVLk »J>fli 44fyij J^U jAj AjLajJI V-AJJ-aJj AjjjuJj 

C*"-^ OAOi LU^ L*$£>*J ^ f*J f J-^J-MJ^ ^V-^ *l>J-uil 

<lLj I4J SjjjL-a 4 rij > <mLal LUj t_U«J Ja*31 4jjA Aic L-tctlillj 

0^1 c*Uj o^ 2 -S^l »1a J V UJ1 «^1j U»jkL. 

•>n Juliet ^yjj4JaVj4ji^jt3j«Aiyito-«ii* 

&\j*kjl <^433j S^iUIl CjbxaJl £j3 <> cr* Vj?^ J j^y 

Aly* l|li.«i J^lijj l*k3 ji AokaJl 4*1*11 »AA CiC-tkulj *iiJI 

.jtt 4U *U Uj 41! j5W 2k* o-il 

laU* ^f^al j>»i »U*a U^i (^) jll Jji Lf ,udj J *j3j>*1I *i* 

« 

j^ai pUU! ^ i> cuMjVj .. J^lLVl UjSb 
£>«11j <jU«yi A f*J fJ*»>*Jj£M tr^ £>-»m £M 



J jjA ij jlk ^ju l^laj CjI^. <>» *Ulc <c j«y * 4J9 jjmJ t*! jlil j 
4]>tj ^l^ill ^ (J All ClyAJ-fl J^ai <> <Jj ^ jjV 

dib <±Uk£\ cjlbj j^jll u « j iL!l JjKA ill j>j^ Jjj 3 ... \\ jfll 

^aoill j <Lkll *-x*bJl c^l>All <>b-*^ O^L— *M i> >A£ 

^ f JL<j\ ( J ( y& jj^JI uilAiSVl 11a Va! 0] D^W^ 
•1a ^ ^all ^Ui! L^UJl ^ OlMjSII u-l^l 



. Jjill (j- >4 djjla. j UjjLj <n^uJI b^UJlj 

jLtf <lu* r !jji Jj J_H^ ^ AjIjljII ^ Ao**. ^ ciill &Aj 

aJUijI c-uu^Vtj <|KA tg^ia ^ILJl JLuj UjUc j ^, M >1lj {gii o±*l 

£♦♦*-> ^ AliLwa] (±lAaJ j>a>ill Jli <*f^*y\\ f&aj 

Iaaj (jjaJI *1jU.) jXjaII > |IJim «1I vjJ^ 1 S^l jjli • Jjki oA*UI 
t^lj-aJI A-cljJ Ao.A' j-» t ill Tl ^-ulj^il Lfj j > A J 

uitial VI (> UJl sjU l^cjj <> •j i >ill <i>jUI ftifjj ^jjjUll 
V] Ijit pUaUlj l|1J>i yiu^j ajUII jjjji Jt&i Vij 

Jo aijtLuJI JUJIjj t_i j^lJI U ^jv ai j JjU ll null 

.JUill r ^Ull 



^>*vi toft zjj** <*-ui ^hii oU.>ai oA^y* ^ 

O^^JJI Lff-O 2 cr^ '"^ ^ cUb «l>^> 

. jujijj aPj^Ji jti ^IjV frJ* ^ ^ **** 0' J! 

Y» • > /V/ U ^ f l>VU^OjftbJ. jU^yi j> ^aJ! ajL* 
. Aic cJijill ^ t^u&l J\ Action 4ilii£ti jjAaJI 11a J\j ^ikxJI 

iia ^ji^i j <i-uu jjUj ^ui 0^- > /* J c^u* 11 - 

tjSlj ^mi^ljl^-aJl >J, ^ jll jlL^ >kVI 0 ~* i l\ uA^ Uiu s-Jill 

* 

^ C-J^AII ftlA (ji jJ L* jni A X* • JS3 > <J_udj ^ jVI i till JjVI 

. £^U! (J^a j!l (^*Am Ajj) Jjll <uiJLl^JI 



^Jij <> Jiullj t-jjijj ; jjkkll cjUVI 5- jUij s >.UJI 

^lc jku^ 6>il^4 ^!5UH lou-jV ojjJ Iaa J a>^yi^j 
cu^ J>fcj jilt J] J— pll J] ls^j ^lAaSl J 0>^U1I 

^UjVI c^]U J) xij .a^I ^jVl 



JjJ-kl ^jU J » ^jl^l f jlllj (J-Ull (ji^ C_jlfuJ ^iuiij 4jLi (>» (^ill 

» » » 

Jjfc Aju ^jill CjUjVi/J ^^Lc AjjjV JjXJi lJa^I »aa 

tjJAA £aj 0)1*4 ^ii-Jij ^1 Oljji i^j^H £ua hj*»lA\ \ « .Vi » ) 

JLjj, Ij^JU .UAti L»a1c Ajojj* ^bj ^luu^li t <> jjxtjill 

^jjuAilt MjujII uuiiu j»AiS\ Aii J <^-H ^aIc (3i>i «-_L>*£ Alia 
^Alj Ale aVUll kLxAj .. aj^I ^L, aIUl. 

U» (JjLuij t_» ^uOjj kllaj »AJA*. Ajj^i <^Cji j^Ij CjVLaJI »AA 



-tr>. 



^bJI oaJjiil (/ ! t«i» owsU**M lMl^ ^ V*i o* ( DNA ) 

<ob-H Ju o& y^Jlj ^tiVI J-VI AAaj ^all c^liiaJI vjjjj! ^jljllj 

^aii Aiuji ^ ^ji Aiuyi^ ujsb Uj- aUsyi ^a1 

CjlkaJI ilyjjJ ^ AjuUoll Ajj^lji-VI 1*1* \_y>£ 

A»> <*JAS fU*Jl jVj 

Ui jL^* J^l VJ <i* ^jj fJ, JLu (DNA) Jl <> j^VI 
(J&lijJ uj jLij ^IjjIj I^jacLula AaI IxijjjU . j aIa Saja. aJIa 
^l_ljy (DNA) ^j^lll (j^UI! j> Ail ^ ^ ijl >f*J >ill aLL, 

<bA-» (jl _>^AJ . JjirtllHj l^luil UaIc j^4J <a-uU QjjU J*-aJ UlfU 

LjlLjjj Ujj^j Ja-u- 4iiA-» ^aSI CwLSI^jI aJLuu, .J it ^e. ^ 

. WiUI ^uojj •Ajljl* AjaaI £All Ail A* Ak£ J Ji CijlSj 

Cul£ IaJ Uaaj luoji u «™ A t • olUaJI Jii3 

j^jjill (^»>ill A^jiJIj QjXudji olc-l £ua OilAUl ^Ul4l Ja-» 

A^uJI ^IxuiV jjSI (jib Ac.Lu-1 tjaaJI 1A4 uiUaSl Ajj&UaII <3Ub 
<uli o-ajai #(>J JXi. t> tdl j (>t£j l^i jr^C jUjV (^J^J U» -u£.Ua1I 

^jAhj. LJ^LLkl ^aI ^jaJIcSIiIJ oI^^I^ju-^^d* ^ ^lc 
^jaI (j-j! ^ <jx.Ua1I ajL-IU <it-5^ J*i |»a1I LLu J^Ijx. 

.ci^VI Iaa 

.trt. 



fJjiJSl oLblll pL^C-Vl &a £)L+ J>C ^1 jj j\] ua frUlc £aj UJA 

c3i>iil C~j1j . 

. ^>VI (>' >Alj Vui C ^ oj^- 

dHj J«l*3jl <j' <^L) i3i>* Jjj^l <**Wi 

^UA> ^JaJI Jj^ll ^li iilj jjll -uLjjAj 0 ^>% ,\\\ ^fcUJI villi 0^ 

iiiijsy ^a^^i Lmi ^Ilv WAua £j!>» (/^b— i c— j ^1 

iiili^j • >|^ll jl Jol Ail] ^^ill ^lc. JlLj ^1 <u£ll *UJ <> l^USI 
^ t> l^Jjj ^ <j1 <JjU1I v^VIj £x^\j o^UVI *lJ 
<jjJI tf ■■, 1 »B (^Ij Y) ^j-jjSI JU3! ^aJI lUII 

(JuSjLj AJjUI O^IW JLH^JLH «.t"^J l^Aj oAJIj t>« ^jJlaJI <Jjl>b 

:l*Aj pUxuVI 4jI£j (^j^i ^<V a t> 



L jj ^ < ^jlLj>JI ^4i ? «ll y \\ JXoll <i^UI Qjji £-xJI 

CjVUJI fJi-^t ^ 4u1ja1I I4.1ilm.fcj 1LJJI »A4 CjUij Ojfo^l 

^i* v] i|ijiW> t^v ^wi un ^>*j cLijbiiVi »1aj . oi>^ 
<JjU'\jUi» ojUaj otfMi o-u^ia <p-^ jU>i cfe . m jUjii 

I jjK li) <i ^ ^ jj\ L^UJI j> c^lLp ^jlLtL Ail ^ 

^| l^ifci jUlfc VI »!>».] »]>JI tlojji .^lj L >iii OjIa^S 

00360 
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5 #J» 



: <-uil\ : Vji 

. mv 

jb t jjx*-a j^La . j : Jj-jjj jlLaVU Ja . . ^Luui-VI - 

.U1V ( lyt\il\ iji-Vl jb *J*aJI Ja^Lll Juc : CjLnaJI file Cj^LJj - 

* - 

. tojAlUI t^uUiJI aj^mI! 

. ^ H • t SjAlill t^akiJIj <ujall Sjljj tjbjjJ tjJual . J : frUa.VI - 
» • 

. ^AtOjAlill 

* 

t l_)L£U a_*UJI 4jj^xJI 'jjr ' ■ . j : ^x^ll a^a^J! . 

^ flic. Xum f • ^ • pU-uJ1 j^Jj-ij j $1*1*11 ujjj^j ^jjj u-jLaJV! j ^LilluiVt . 

. MUti>Ull* (J jjiJI jSill jb 

.U < \A4 6>lill4<_ijUJI jb4*Ui 
. ejAUJI A*aU. 4 AX-ljjll AjKj AjIjjJI j»-ui ^l«i&J 4 Ajljjll ^Jc- ^ ClIj-^La** - 



- Text-Book of Zoology, Dr. El-Banhawy, Dar Al-Maaref, Cairo, 
1984. 

: CjUjjaJ! : 1^213 

. «<ili>aJl U^jlj^jjjulli : JlLo i'S ^A (jMjU . ToA : ^1*11 aIa-o . 
CjUIja : suljjll : JLL* t\ 'HA jjLu . Ton : ^kll aL^ . 

. «bLjUaj>j Jijt j^j Ciln>)l» : JlLo < > JjjjI . Y\M jo*JI : ^1*31 AL^a . 
.r-.11 i j j ,hi^£ (jJA( : JLLo t ^*\A *lj3jj . YH .hjJI : ^Lall <ia^o _ 

JLcJLiJj JLm^W : JlLo 4 mA jjUj . Yon : ^JJl aL^o . 

. i^yiLUI jj jjf«S[ll» : JlLo i Y * * • j^c : ^1*11 M>« . 
. tUjUijjjJI ^lc vuj*j» : JlLo i jjbj . ^ "IA jajJI : ^1*11 _ 

. t(jUajJI ^jlii CjLilxi : JlLo i ^^AjjIu . Yo"\ jajJI : ^1*11 aU-o . 
alja^l Jqilji. r jj cliiaJI. : JlLo*^A jjU.YV j^JI: . 

. \ ^A^ ^jL < ^ *\AV ^jL : Science Ala-* . 

. ^ • jjlji j^c : New Scientist aL-o - 
pLLSJIj a nj>ll ajjjVI : JlLo < ^ jjLu j.ic. : oUaJlj ^Ui aL^o . 

• • 

• ^ jjll 6° <-Jli* » ^ W jjI* J^o : sUaJlj flail . 

.CjLuaJI Jft JlLo i Ajjjj : (AjjjjSll) ^jJjaJl Ala** . 



-YT1. 



. £ y> AjjjLi ^jc JUL* i V" jjU : ) <jJJ»^ - 

. ji*a_^ . ^ ^ j^lII ^jljll jL-JI : ^jkll <1>* . 

. y* • ^ jjL.rivr j^jii^l, >I^. 

. Y • • • ^jLo f jSJLsdl ^ jUl ^La-*ll : ^ jkll aI^a - 
AjjIjjII CjU.nl> : Jli* t (jrtjU . frit JUaJI : jj-ua*ll . 

« 

^Xc ^ : JUL* t Y • • * ^Jjj _ Wo j^jjl : ^jjJI Al*-* - 

ja—x-j* n*\A/v/r« jju-cjit'O/u/n ^vis^jj 

tj » Y • ' • • /V/ YA cj » Y • * • /"\/ n frj t Y • • • /V/Y > 

frj 4 Y» • ^ /r/YY &J4 Y« • • /A/^r cj *Y« • • /V/U 

t J4 Y«« y/t/y^^ t Jt Y»^/i/>v c j4 y«o/i/u 

&j*y«m/o/>vjj & Jt r*M/o/i DjtY'O/t/ri 

cjiT'O/n/r cj*r»M/©/n ^ &J iY«o/o/Y^ 

.Y«M/\/>Y 
.Y»-/V/Y^^: eJ JI jUkisjjj*. 



. xrv. 



o 

* ^ J\ v Ui-Vl : JjVluUl 

y*ti Jj* f y ^ 

W 4-JJ UJJ ^yuj jUf^Jl »-*Uai-)/l; i^o5ll u 

u r**JJ*r vsV Jtifcl/y. jjl 

U obJUiJI .O**^ ollJb 

^ tfUPOjOi^j^i^U^^jj 

>r v*tf"*u>* 

>r t ^+l ^l-s^l ... 

1^- J*pUSj j-V 

>"l tr -JLl ^Ua-Ml j>: £* 2J^r 

w 

\ \ < j^ r \ £\~zJi\ *-SI> ,>• J-UoJ V jl Jju» 

Y * ■ £U^J«^wC~iU, 

* * fi>J J# ^K*- 

YY" tlS^jjU-i j-fJjl jjlJIUSi- ,y J**p £1_aJ 

Yt t ^l£L^Vl J| M^l£jUwU^>l l^y&^SiUi^l 

Yi ^dj^iw^gUJdjij^baj^ 

YA £JJL| L^l- db 

YA i^l ily,! ^JUJJLJlUjI If^j gL±Al 

™ ^V^iW^JJCr-V^' J^Uup 

r* uu^JLI l5>j J^b 

YM cJ/ftfl J*^» oL&ijJI 

™ **Vli~JU Jjflj* 

™ Ijl^ £ 

^ * kfiJA oUu^JU J^ldlj ol^jJl Aj^Jtifr 

To !..a^j^VlUU.dL^^4jj^U)f1^LJI^i^ 



_ YM« 



V"i jjsyJIoJbUt* 

rv UJijtl&J, JUj^foJbUu* 

*a o^jJiov^iji^fUjVyu^o^ 

T\ (^IsjULi): jj-l J^L-^ 

*• (UjVl jU!i-l £fU» 

tY ^pO* ^ ^Uj^/I jl>Jl-.l Sy^J ^ 

oY i^,UU^I 

6 • ZJl 4jU\ 

•1 jj*U JUJ-I JLp JU*** .a 

°^ J** ****** iS^J 

°A (^r^ijs* J^-)trV"(»^l -V* Ju ^** "*<A> 

0 * f**y t^^* cr^ 1 ^ J 

°< J/Li jjj Cr» A 

V jU^lv-JU-l 

ir ^tudl * -1 : cr-*^ *'/ 

^ ^^J^Jij 

n ° v> fj* W J j 

nn t> r** 8 ^ r-J c> 

"VA *^^1^jUU^V»|JU|L^il>iJI 

V* j ^ jU^w oIjl- 

v - ! ? r JUJI ^1 ol ^SUil J> 

VY jJUJL Oj^Jif. v^U^I JUtl 

VY f)\*J'*}yr 

VI* f^ljpJLVUJ* 

v * t ! >' ... JVyH '4yr 

V« ^JlXlJ^ 

w f+^rj vsjiiVi juU 

W !!! LJ>^ ... •Jjlj^k JiUIJU-c^UJU* 

o^yi j^.uxpt^vV 

A' 

A* OUUlj^^d'Jb- 



-Yl- _ 



A\ !! I^jjScj^Loa J^^Ijj^JUIo 

AY £>U^J1 V UJ 

AY a L*UiHv r .UJiw»j 

Ar j$y> jjju y sj^ 1 ' 

JM*?J** 

At !!... 

Ao !! jU^i.jUUfUj-l 

A! Jai^-UAjJU 

An !! ... LU^Uul JUtVl 

AV OW- j>r ^ 

AV oUjUUJU ^ o>JJ ^ly iJU c~Jt 

AA LJy j>. 

AA ! 1 juts* JXi 4 'kJu* OjUj 

Al ^^lol^ljl^jJ>5j^^U^o^:^uyi 

V i-Ji. 

V i+iJrW^j^ flsjiS jU\ oUJrl ^ <J^>- 

^Y a^JjlUlS"! Oj^Jl 5J^U & 

^ & J Jl^ cA^' V~J» 



M j^jJIJUv^UJ 

^ Al^Wlj^yi^Ul 

*n i,uji Uydi j^joii 4j ^ oti^i 

* V *H>HW*-(> 

^A ! ! 4$ i^aJL ^J— • 

> • • 

>,Y ^^...^> VJ ui 

> • V ijjuil 

>,r ^UJI^^JI 

w ij^u jSi i»j^V» 

> • t ! ! ... JjfcUl olitf, 

&*}o>J%Js# s 



Uf&tJjsS* 

\*o UJUJUaii^j^li^oljlj S[j JL- i oL-UU 

^1 Jd- 1 ^ ^jiJ^ 

iJjLloUj^ »j^JUU3i : ^Ijrfluyi 

>*A iuU, 

^ Ui-ljJUJ^b^: JjVt J^ill 

jJiai ^ ^ 

> > • V-i f usfli ^ 

U\ SljJI 

S \ t (oUvJI) l^i; ^ jd' f ^ 

ur v^i s^ui £. 

oU^j^yu^a*.: JUJIJ-aSJI 

^ oUj-*^»j J XJIiO* 

m is-* cJj 

Si\jJ\ 

oU^-^j^l.yJ Jli* 

>Y* J\jji\ UjJ! £. i!^ : vUlill J^xiJI 

JtjjJI UjJI v/jj 

" r c/WMs-/y 

m !! 

^^fjU-^lkJI^I 

> t V ^Ul! jt^ j y*J& ^1 J^l! 

>TA •LJI^j^AJIj v-^^Jv*^' ^VjU 

* H * 0^ ^ - VV * W ^JVj* ' e « j* 

iiUpi^Jjuu 

W oU-sJU^V^j^.^ 

MT U.U3! oUU 

1>IU)I oLJ-1 

M"i jJLl^^l^oU-ar^^ 

^* ^i^^^WiV^i^i^iJ^ 

M"o ! ! ? felSJ olL^. oUM j ... il^ 



^ tf^fMM^Jv^cr^ 

\r\ iii^ii ou-j^ju 

>t\ iJLuJlJ-^LJI 

VU^l^J^^j^iX^J^'e^j* 

Uo fjJLlgjjJU : JLJluLfl 

^ (^jjWO^f^^^W^J^f 31 *^ 0 ^ 

U * tfr^' f jf«* 

Ar-* f M» f*^ 

\o\ a»jU-i 

\*1 fj~>-<J£3 JS] j] ^> ji 

* oY fjVM £j«r^ f^ 1 J- o^Vl 

W ^j^loLul 

w ^^ai^ysiioiUj 

^ 0A j>i3 c > ^ ^1 oUju 

j^Jtlijjjl 

* *^ T {js^I J &/i jl ^jJtJ\ UjUI UJL- ^ ^LS- 

^ A cJU* jJl r >JLl y^t, gSld 

W * v^>' ^ W> J~^' ^V* 

Wt JjLI^I^S^^^^.Jb. 

wJUJI Ua«J ol^U 

my V^^-J'c!jjV1jJU*Vi 

* »U*V» £Loi-» JUy ^ f jJLl fjjlAp \s\hJi\ 

> AA ^>Vi ounfli p~*u ^^lji ^ 

m Jjjj^-»C 

^ uui ou.Su ^l. ox. £. 

Y ^ ^JUll^ljoU^I^U^y^ijjLJlul^ 

™* i.JLi, 

YY\ i^Jl^-bj-VUiJ^aai^ 

Y Y > L2i>l ^ jlM JjMl c,LJ>» 

iSj&cAj^ i!l> rj !oULl 



_ y ir_ 



ttY fVlJoWjPd-JuHoLJjIJ^I^s 

yyy a*— 

YYY !!! i^ol^l^ol^ljjij-iJ!^' 

YYY* a^dUtfJUl^lUj.jf^^Udl 

- ^jljsll^U^ 

™* - I ! ... ywJI j*>. ^ 

YYt U^JUI lyjA ^ 

™* ^UJ'^j 

YYo JU^Mli^JjJLULl^ 

YYo ^laTtfljjij. 

^y^ 1 

m 

YY"V ^JIoU-u- 

YYV yxJIjer 

" v JiJI^Vvr-^Ji^ 

YYA ^Wr^i'^jj^vi 

" A (J^l oLJ>D J^-JI ^> vr-U ^ 

YYA W^'tHO - ojJJ'ur^ 

*™ jJ-jAJl+j^ 

™* J^l J* *l*Jlj ^1 ^ ^ J^-il ^1 

YY" ! ! ... -3^ )t V UI 

Yt* i^wSjl oLi^l 

Yr ' kr***ftd*JtS**i&r 

YY" ^I^^jIJlI VAJi^lvJLl^l 

YY*\ i^j^yjjl ^ ^pfljl jlOii vJLLtfl 

YY*N *UU*aUj^Vs , r a H>- 

W - 4jHuJ! fc£Jl £>U j,*. 

Yrr JJtf'^vA^^c^ 

YYT V'j^ 1 *KrJ o** 1 ^ Lr L>UJI V^ 1 J* J ^ iL ^ 1 

w ' 

Y ™ o*J& 
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